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A?B�C�D�EGFIHIJLKNMPORQ!B6C�S�T�UNVWJGXYKNMPZ\[$B]C�^LE_UNS�T�`aK bR[$B]C�c�deV?EGHfELK gihRjkBelRB�C�UNm�`iEan$KeMogpA?B�C�V$m�`IEGFIT�KeMogpqYB�C�V?Tr`IdNELK hIZRA�B]C&V?deS�TrdsK tit
CWB]C�X�JGFIHIJ_FiFIEau�K gIvpwxB�C&X�decGT�Tru!KNMogRCWB]C&X�X�Eau�dyK hihRQzB]C�X�HfEGF{KNM(jkB]C&E_c�dyK gihxlRB�C�|LE_UNUNdeX�JG`IdyKNMPg\[$B]C�`ideFiJan}JzK giOpQG~���B6C�`i�_��dNXYK tIZ
C?B�C&`IHIdecGEau!KNMotR��B�C&FI��V?JGX�FIc{JGF{KNMPgRC?B�C�HIHfJGUsK �\��B�C&����JG`{K h{M���B]C��r��dN~��*JGD�D���TrHfHfJzK hiZR�WB��*J_D�D���T�HfHIJLK hIZ$�WB]�*JGD���J_DrE_�YK ZI�
��B��*JGS��_TrHfH�KNMogRCWB]�*JG`Im�JG`IEG~�l(JGUeHIdeTr`IdyK ZI��lRB Q!B]�*JG`IcGT�`aK Zigp�WB ��B]�*JG`IX�TrF{K hiOR�RB CWB��*J_`iX�T�HIH�K ZIhRqYB��*J_`iE_dNJ_X�H�K O�lRB]�*J_��Tr`{K taM

��B6�*T�S�TrFID���dyK hIh�qYB6�*T���JG`IdyK ZIhpqYB6�*T�UN��E_`iHfT�K git�lRB6�(TrUeUNT�HIHfdNX�dyK hihRQzBG�*T�UNUNdeX��GT�`aK gi��CWB��*T�UNUNE_X�dyK taM���B6�*T�X�~���JGdeV�KNMPg�A�B��*T�X{�fJGVWdNXYKNMPh
C?B��*Tr`ITrHfu{J_FaKeMog$[$B��*T�`i`I��K Zib\CWB��*��J_HIHfdyK hi�WjkB��*dNX�c�UeTr�6KNMPg�A?B��*deFiT�UNUNELK hIZ\j,B��*dNFI��JGdsKNMog$��B ��B��(UNJ_dN`aK Z���B��*UeE�D�cGT�`aK g

wxB]�(UNE�E_V�K tItR�\B��*UN��V?T�X���TrUeSYK Zih\CWB��(E�DrD�dyK hi�RCWB��(E�S�Trc�K hi�xlRB]�*E_UNUNJLK hIOpCWB��*E_UNFI��Eau�K t{M}A�B]�*E_`iHfEGUeTrHfHIELK hIOpQ!B��*E_��S�`iT�JG�YK hIg
qYB��(EG��`iEau!KNMog��\B��*`iJ_�YK bx��B]�*`iE_V�m
Tr`I�zK tihp��B��*`i��m�J_cGT�`aKeMoZpQzB]�(��S�J_�GEau!KNMot��?B q�B]�*��S�SYK hi�$wxB��*��`ic_TrHfH�KNMogxlRB]�*��FiT�HfHIELK hIZ
��B6�*��FiFITr�6KNMPbpwxB �(B��*��`I��V K ZpqYB���JGm�`ITr`IJzKeMoh�jkB���J_V?|�JGX�T�UNUNdsKNMP�Rj,B���J_V?|�mLT�UNUsK titR��BY��J_X�TrUeUNdyK �pCWB¡��J_X�Tr|�JLK hIORj,B���J_FiJ_`iFIJzK git
A?BY��J_`iUeFiV?deHI�YK gi�\��BY��J_`iE_FidsK hih�q�B¡��J_`i`iE_XYKNMPhpjkB¡��Jau�JGUeUNdN~�q���EG`I�rJLK tpCWB¡��JGFIHI`IEzK hp��BY��J_HfJGFIHIdeX�dsK hIhRA�B¡��JG���6K git\CWBY��T�`i`IdyK Zi�
�(BY��T�`i`IdNHfEzK haM}QzB�����J_|�V?J_X�K tit\¢WBN��B�����TrXYKNM*jkB¡����T�`iHfE_c�K O�lRB¡����dNJ_`iT�UNUedyK hIhxlRBY����UeJGD���dNS���T�KeMotR��B�����UNT�m�JGX�JLKNMPgR£�BY����ELK Zi�
wxB�����EzK Zi� A�BY����EGc���T�UNdsK Mot QzB ��B�����EG�YK ZIv q�B¡������J_X��LK gI� wxB¡���6��X��LK MIM �3~��?BY������X��zK gi� ¢?B qYBY������X��LK hi� jkB¡��d �fUNdeJGc!K hih
��B £�B¡��dNE_m�JGX��YK Zit jkB CWBY��deE�D�DrdsK hih CWBNlRB¡��UNJ_`ic�K Mo� A?B���UNJ_`ic!K g jkB¡��E�DrJLK MPh C?B¡��EGX�X�E_UNUN�6K ZI� jkBY��E_X�u_Tr`I��K hi� QzBY��E_X�n(Ja�6K O
�\B���E�E_|LT�`aK tivRwxB���E_|�deD�K titRjkB¡��EG`IS�T�UNUedyKeMo�xlRB¡��EG`IHIdeJGX�JLK hiZ�Q!B���`iJ_X�Fi��Jan$K gIZpQ!B�����Tru�JGF{KNMov\CWB���`i����KeMoO\��B�����UemLT�`iHfFiE_XYKNMog
��B�����`i`IJGH�K ZI�RA�B�����`{K gi�RA?B�A�J_�GT�X���J_`iH�K g�q�B�A&J���E_X�DrELK hIZRqYB]A?¤ C���`idNJLKNMPbR��B�S�TR�(JG`Im�J_`iELK hI�&qYB]A�Tx��T�DrD�ELK hib�C?B]A�T�dNFI��T�`aK Zi�
lRB�A&T$�¡T�X�HIS�T�D�cGT�`aK hi�pjkB]A�T�UNUs¤N¥(`iFIEzK hihpqYB]A�T�V?T�`iFaK hi�\�(B]A&TrVWEG`IHIdeTr`{K hi�RjkB]A�T�X�dNX�X�EzK h$A?B�A&T\�¦TrS�dNF{K hIbp��B ��B]A�T�`in}TrX6H{KeMog
[$B]A�T�u�UNdeX�K�§¨_© ��B�A�dNE_X�dNFIdyK hIbRQ!B �WB]A�deHIHfV?J_X�X�KeMog\��B�A�de[���`iELK gIvx��B�A?ªEG`I`aK ZIgpCWB�A&EGV?deX��G��T���K Zi�RqYB�A&EGX�J_HIdsK hIhRj,B�A&EGX�T��GJLKNMP�
QzB�A&EGX�deX�dsK hIZ�jkB]A�¤N¥(X�E_��`ideEzKeMo�\[$B�A&EG`IdN�_EzK hiZRwxB]�}m�deX�JLK gIO\Q!B]�}��`IEGXYK tI�RQ!B]�}��UeTr`IFaKNMP�\�WB]��`im�JGD���T�`aK OpjkB���`iS�V?J_X�XYK Zig
A?B���`i`ITrS�T6K ZItpqYB���`i`ITrS�T6K Zit��WB]����FITrm�dsK hi�R��~���B���JGX��LK ZI�Rq�B]��JG`I`idNX��_HIE_XYK ZIbp£�B��
T�S�EG`IcGELK hIhR��B [$B��
T�S�EG`IcGELKNMPZp��BNlRB]�
T�dNUeSYK gib
jkB���TrdeX�S�H�K ZIg�QzB ��B���Tr`IX�J_X�S�Tr�6K hIOR�WB A�B���dNT�UNSYKNMPO�lRB���UeJGX�J_�GJ_XYK tIhR�*B �WB]��UeEG`ITrFI~���J_FiHfdNUNUeEzK higpCWB]�
E_UNJ_X�S�K Ziv\qYB���E_`i`iT�FiHfT�`aK O
lRB ��B]�
E_FiHfT�`aKNMPgRjkB���`iJ_X�c�UNdeX�K ZivRQzBN��B��
`ITrT�V?J_XYK Zi�\¢WB��
�{�fdNdsK ZIO�£�B]�
��`IdND6KNMoZRCWB¡l(J«���fJ_`aK ZibRjkBYl(J_UNUedNX�J_`iELK hi��Q!B�l(JGUe�GJ_`iS�H�KNMIM
jkB¡l(JG`IDrdeJG~�q�DrdeuGT�`iT�FaK Zi�pCWB ��B¡l(J_`i¬�X�cGT�UyK hiOx��B¡l(Ja��K gib\�?B¡l(T�`imLT�`ideD��YKNMoh\A?B ��B¡l(Tr`IS�T�FaK tit\��B¡l(T�`iD��6HIT�dNXYKNMIM*q�B¡l(dNJ_�_��K hib
��B�l(deJGX�X�T�HIHfdyK hih?CWB�l(dNm�FIEGXYK ZI�WwxB�l(dem�FiE_X�KeMiM���B�l(dNX�Fim���`i�LKNMPgWwxBYl(dNE_UNELK hiO�jkB�l(dNE_`iS�J_X�dsK gIt�jkB¦l(dN��X�HfJLK hih

lRB�l(de��`I�Gde�YKNMiM*�WB�l(UeJG�_EGUeTru!KNMot\A?B�l(UNT�X��rdeX�Fic�dsKNMog\jkB�l(E_UNSYK tiO$�?BYl(EGUeS�FID���V?dNS�H�K tit$A�B¡l(E_UNS�FiHfTrdeXYK �$Q!B¡l(EGUeS�FIHIT�dNXYK haM
lRB¡l(E_V?Tr�6KNMPv�lRBYl(E_V?T��r~���Trm�J_UNUNE_FaKeMovpjkB¡l(EGX�D���J_`iEau�K gaMp¥RB�l(E_X��!­J_UNT���K hiO\£�B�l(EG`ITrUeEau�K tIORC?B [$BYl(E_Fi��Jan$KNMPhR¢?B¡l(E_HI`IJzK hig
wxB¡l(EG��UNdeJGX�E_FaK hi� CWB�l(`iT�FiT�UNT6K hIZ j,BYl(`ide®?HI��F{K Zib ��B¡l(`iE_FiFiE_~���dNUeD���Tr`{K MoZ�¯ B¡l(`i��X�S�UNT�`aK ZIt QzBYl(��deV?JG`IJGT�F�S�J°��E_FiHfJLK Ziv

��B]��J_mLT�`aK ZI� wxB��&J_��X�K hit qYB ��B���JG��XYK MPg ��B6��JGUec�dNJ_S�JGc�deFaK hi� CWB��&J_V?dNUeHIE_XYK tIZ �(~�¢WB6�&J_XYK hi� ��B��&J_X�S�UNT�`aK gI� ��B]�&J_|�|�JGD���T�`aK MP�
wxB���JG`IJzK gihRjkB]�&J_`iT6K gIg$��B ��B���J_`i`aK gi�R��B jkB��&J_`i`IdNFaKeMogR��B]��JG`IHIV?J_X�XYK Zig\wxB���JGHfJGc_T��GJ_V?JLK hi�RQzB��&J_��FiT�`aK ����B]�&Ja�6FaKNMPh
�WB���Ja��n(J_`iSYK Zib\�\B]�&T�dNX�T�V?JGX�XYK ZIb�QzB���TrdeX�`idND��YK hit$j,B��&T�X�X�TrD�c_T�K Zig\jkB���Tr`IX�S�E_XYK ZIh±��B]�&deUNUsK bWA?B���dN`IFiD���m���Tr��UsK Zig
C?B
��E�D�c_Tr`{KNMPg$wxB A�B��&E_^LV?J_XYKNMPZWCWB
�&E_UNUeEan(Ja�6K ZIvRq�B��&E_�YKNM�j,B C?B��&E_��UNS�TrXYK ZibW�RB [$B�����^LV?J_XYK h{M&¢?B��&��J_X��zKeMoh
�WB �pB]�����_��TrF{K tI��QzB�����FiHfEGXYK tIh�wxB]£yc{J_S�EzK giO\Q!B�£yX�D�J_X�S�T�UNJLK b�lRB�£yX6HI`IEG���rdsK hIhRj,B�£yEG`IdyK hib\¢?B�£yFi��dN��Jan(JLK gIhx��B�£yFIFiT�uGT�`aK b

CWB]£yu{JGX�Eau�K Op¢WB�£yn}JGHfJzK ZiZp�RB]£y�6��HfdNXYK taM*�pB�QGJGV?T�FaKeMogRA?B]QGJGX��LK gIvR�\B�Q6Ja�_JGHfdNUeJGc{JLK tIt�A?B�QGTrJ_X�FaK hIbp�WB�QGTrX�FiT�XYKNMPgR�pB Q!B6Q6T�E_X�K Zi�
j,B�Q6E_X�TrF{K hiORwxB wxB�Q6E�ELK ZI�$qYB ¢?B]Q6��XYKNMIM�[$B]Q6��X�c�K ZIt\[$B�wRJ_V?E_X�K gaM(QzB�wRJ_X��zK titRjkB�wRJ_`iJ_�GE_� ¯ X�TrUsK tI����B �pB�wRJ_`iD���dNXYK gI�
¢?B]wRJ_HIELK hIvR¢?B]wRTrVW|�K ZigR��B]wRTr|���JG`IH{KeMog ¯ B�wRT�`i��T�UyK ZIgR�?B]wR��EGHfdNUeEau�dND��YK gaM(�\B�wRdNUeV?dNX�FIHIT�`aK ti�\A�B �?B]wRdNV�K Zi�\�WB qYB�wRdeV�K ZIt
Q!B �pB6wRdeV�K ZI�Rj,B Q!B�wRdNV KNMiM(jkB q�B�wRdeV�K ZI�Rq�B �\B�wRdNV�K Zi�RqYB �WB�wRdNV�K gihR¢WB wxB�wRdNV KNMoZRjkB�wRdN`Im��6KNMoh��*B�wRdN`IFiD��YK g�q�B�wRUedNV?T�X�cGELKNMPO
jkB]wRUN��HfT�K taM(�\B�wRX���HfTrFIEGXYK t{M(�\B ��B�wRELKNMohR�WB]wREGm�Ja�_JGFI��dsK gIh�A�B Q!B�wRE_X��LK ZI�RwxB�wREGX�S�EzK giOpQzB�wREGX�dN�_Fim
Tr`I�zKeMoOpwxB6wRE_`iS�J_FaK tiZ
CWB�wRE_`iXYK taM(CWB�wRE_`i��HfEau�KeMoOpCWB �WB�wRE_Hyn(J_UyKeMohpCWB]wREau{JGUeTru!K hitRQzB�wR`iJ_��F{K ZItR£�B]wR`IJauGD���T�X�cGELK t{M�CWB�wR`ITr��VWTr`{KNMogRQzB�wR`iE_UNUyK hit
j,B�wR`I��FIT�KeMohR�WB�wR`i��HIT�UN�_Eau�K gaM}qYB ��B�wR����UeV?J_X�XYK ZRq�B�wRn}JGX��LKNMoZ�C?B [$B��¡JGJ_FiJ_X�TrXYK hiOpqYB��YJ_dyK tiZRqYB]�YJ_V?dyK hih«² hi�RqYB��YJ_V?V?T�UyKeMog
jkB��¡JGX�D�JGFIHIT�`aK tivp��B��YJ_X�S�T�`aK ORwxB��YJ_X�X�E_XYK tI�$CWB]�YJ_HI�YK giv�lRB��¡JGHfdNX�ELK hIhR£�B��¡JG����dN���rT�`iJLK hIZx��B��¡TrD�D�dyK ZIg\[$B]�¡T6��EGV?|�HfT�K Z
QzB��¡TrT6K ZI� QzB��¡TrT6K hI� qYB ��B��YT�T6K gaM ��B
�¡Tr�s³T�u�`iT6K t �WB��¡TrE_X�JG`IS�EzK taM qYB��¡TrE_X�T�K hih q�B��YT�u��6K MPZ QzB A�B��YT�n�dNF{K MPg wxB]�YdsK gIb

��B]�¡dNXYK gib ��B qYB]�YdeX�K Mog jkB��¡dNX�S��_`iT�X�K Mog ��B��Yde|LT�UNT�FaK � [$B jkB��¡dNFIFaK ZIt C?B]�¡dNFiHfT�`aK MP� A�Be¥RB��¡dNHfu�dNX6HIFITru�K Mog [$B��Yde�YK Mog ¢WB��¡dN�YK Mo�
�?B qYB��¡E�D�c��_Tr`{K hitRCWB]�YE_�GdeX�Eau�K tIg$jkB]�YE_`iT�HfdyK hIZ\��B��¡EauGT�`i`IT�K hibp��~�qYB]�Y�YKeM�A?B��¡��D�D���TrFIdyK hiZ$��B��¡�{�fJGXYK ZI����B]�¡��c_T�X�F{KNMPg
lRB��¡��X��G�YKNMPO��(B��¡�_EGX�FaK haM(QzB��¡��FaK Zi�\��B��¡��FiJ_c�KNM*��B��¡��HfcGT�XYK hIO$A?B�j�J_D�´(��T�TrXYK tIZ\�WB�j�JGS�`iJ_c�KeMog\wxB�j�J_TrFI��dNV?JLKNMPg

��B6jµJ_c�FIdNV?Eau�deD�K Zih�lRB�j�J_X�D�JLK Zib���B�jµJ_`i�_J_`iE_UNdyK h&��B�j�JG`I�GdeX�TrJ_XYKNMog?��B�jµJ_`ideX�EzK ZitpCWB�jµJ_`iHfdNXYK gibRjkB�jµJ_`iHfdNXYK Zihp�WB�jµJ_`iHfdNXYK ti�
jkB]jµJ_`iH¶­· X�T���K t�[$B]jµJ_`i���_JGVWJzK gih��WB]jµJ_HfFi��X�JG�_JzK gihpjkB�j�JGHfHfFiE_X�K gi�R��B�j�JG����JGX�HfdyK hRwxB qYB�j�Dr��JG`IUNJ_X�S�K hi�RA?B]j�D6l(dNu_Tr`IXYK tiv
��B jkB]jµD�£yX�Hy��`IT�K gaM*��B]jµD���JGV?J_`iJLK gIvR��B�j�Dr����UNHy�6K ZIb�CWB�j�T���HIJLK ZIb\q�B�j�TrX���TrV?T�`aK taM*CWB�j�TrX���dNE_X�T�K hih\��B�j�T�`ic_TrUsK hIO
��B]jµT�Fi`IEG|�deJGXYK hI�RC?B�j�TrFIFidNX�JLK hIb$[$B]j�dNJ_EzKeMog\�WB�j�dNUeJGS�deX�Eau6dND6K g\Q!B]j�dNUNT�FaK taM*�(B�j�dNUeUNT�`aK Ziv\��B�j�dNUeUNT�`aK tIh\Q!B qYB]j�dNUNUeTr`{K tIt
��B]j�dNUeUNFaK b���B]j�dN¸���T�UyK ZI��qYB]j�dNFiD�T�HIHfdyKeMo�¹lRB�j�dNHfFiT�UNVWJGc���T�`aKeMoO\C?B]j�dN�_JGVWEGHfEzK ZiOR�WB�j�E_�G�_dyK hR�\B�j�E_��`aK �R��B�jµE6EG`IT�KeMog
j,B]j�EG`ITrUeUNELK hIh$��B C?B]j�Eau�dNUeUNJ���Tr`IX�JGX�S�Tr�6K ZI�\Q!B]jµ��T�UNV?T�X�FiHfJGT�S�H{K Zi�$C?B�j���c6��T�`o�fT�T6KNMog\jkB�j���UN��T�JG`IXYK taM*[$B]j���UeUNT�`aK Zig
��B�j���V?��E_`iSYK ZIh�CWB�j���X�JG`{K hIt$��B]j���`iJ_H{KeMog\Q!B]�&J_D���HfV?J_X�KeMog\qYB���JG��XYK gIb\£�B���JGc{J_X�EzK tibRCWB���JG|�deTr`{K gig\��B]�&J_|LE_`iJLK ZIh



º

A?B���JG��V?Eau!K tiOR�WB��&T�D���UeJzKeMoO\Q!B���dNT�UNFITrXYK ZI�R[$B���T�UNFiE_XYKNMPgx��B]��T���K hit\jkB qYB]�&T���m�J_��Tr`{K �R[$B���dN�_V?JGX�Eau�K higp�(B]�&E�S���UNVWJGXYK Z
¥RB]��EG`IX�deTrUeUNJLK t\[$B�¥(�_Jan(JLK gIOpqYB �WB�¥(�YKNMPh�¢WB A?B�¥(�YK ZI�\[$B�¥(��Fi���_dyK ZIZ\[$BY¥(c���FIJan(JLK hivR��B¡¥(UNS�T�V?JGXYK Zib$�WB¡¥(`iJau�JzK ZaM
��B�¥(`IT��f��S�EGF{K ZI��wxB�¥(FIHIT�`im
Tr`I�zK ZaM$��B
�¦J_�GUedNJ_`iE_X�T6K hIhR�pB��¦JGUeTrX�D�dNJLKNMov$��B
�¦J_EGUeTrHfHIdsK hIhW�WB
�¦JG|�J_S�dNV?deHI`IdNE_��KeMog

CWB CWB��¦J_`iJ_V?E_X�Eau�KNMPZ�qYB��¦JGFI��J_|LE_��`aK tiZ�QzB��¦JGHf`ideD�c�KNMPg�lRB��¦JG��UNT�HfHIJLK gItRj,B��¦J_��UNdNX�dsKNMiMR��B��¦J_��FaK t{M}A�B]�¦T�UNUNT�HfH{K ORC?B]�¦TrX���EzK git
[$B Q!B]�}��deUNUNde|�FaKNMPh�lRB���dNJ_DrT�X�HfdNX�ELK hihRQzB���dNT�S�`iJLKNMPvRwxB [$B]�}deHIHfFaK Zit���B���UNJ_�_Tr`{K �R�(B��¦E_X�S�`IEGV K gi��lRB��¦E_|LT6K higR»WB]�¦EG`IHIT�UNUsK t
¥RB��¦E_��c6��Eau!K Mot �WB
�¦E_��X�S�T�`aK h{M ��B
�}`IJGc_E_Fi����XYK Mot CWB
�}`IEGX�c_EzK MoO Q!B��}`IEG��S���E�E_H{K Z ��B
�}HfE_��E_FaK Mo� lRB
����X���dyK hih

Q!B]��JGS�T�V?J_D�cGT�`aK haM jkB CWB���J_��J_V?J_XYK hig CWB���J_c�dNHfdNX�T6K taM qYB���J_|�|LE�D�DrdeEzK Ziv ��B���J_HIX�decGEau�K giv �WB���Ja�6K tit �\B���TrdeFiT�`iH�K Mog
�WB]��T�c_Eau�dND6K tIO���B6��TrX6HIE_XYK haM(jkB���TrFIDrde�GX�ELK hIbp��B���dNV?E_X�S�dsK hRwxB���dNX�X�Tr`IH{K ZigR�(B���deFiHfEG`IdyK hihp��B Q!B���EGm
Tr`IHIFIEGXYKNMPhpCWB]��E_m�FiE_X�KeMob
[$B���E�S�`ide�GELKNMPv$qYB���E_UNUedyK gig$�WB���EGFITr`{KNMog\��B]��E_FiFIdNXYKNMPO±��B���EGHfH{K hiO$Q!B]����FIFaKeMiM��?B�����FI��KeMoZ$C?B�����de��KeMov$A�B����_JGXYK gig
�WB�q�JGJ_`idec�c_EzK ZaM(qYB�q�J_m�dNc�K tiZ$C?B�q�J_��E_X�Eau!K OR��B�q�H�B�A�T�X�dNF{KNMob$��B wxB�q�JGc���V?E_HfEzK hi��lRB�q�J_UNJ_V?JGX�X�JLK hibRA?B�q�J_UNHf�rm
Tr`I�zK �

��B]q�J_X�D���T��6K tR�(B]q�J_X�HfdyK gIt\q�B�q�J_`ic{J_`aK hibpwxB�q�JGHfELK gihR��B�q�Jau{J_`iSYK tIZpCWB�q�Jau_Ea��~���Jau{J_`i`iELKNMPg���B�q�D���UeJGm�J_D���KeMogR��B ��B6q�D���VWdNS�H{KeMog
jkB ��B]q�D���V?deS�H{K gib\jkB]q�D���V?deHIH�K tI��[$B�q�D���n(J_`i�6K tItp�(B]q�D�E�S�TrUeUNJ_`iELKNMPvpC?B �*B]q�DrE_HfH{K bRC?B]q�Dr`IdNm�JGX�ELK hIhR��B�q�D���`idsK hihRCWB]q�T�S�Eau�K hIO
qYB]q�TrdeS�T�UyK tiOR¢WB�q�T�dN�_JLK hivRCWB�q�TrV?T�X�Eau�KNMPtp��B�q�TrVWTr`IdNJLK hR�(B]q�T�¼�HfEGX�~�wRT�X�X�TrS��6KNMog�£�B]q�¬�UNde�GE_dyKeMo�RjkB A?B�q���J_|�dN`iELK ZI�p[$B�q���T�J_`iFaK Zib
��B ��B]q���Tr|�J_`iSYK hIgRA�B]q���T�`iV?J_XYK ZIv$jkB]q���deV?Ea�fdNV?JLK gIh$jkB]q���E6D���T�H�KNMoZ\¢WB�q���E_X�K gi�\£�B]q���`ITr��m
Tr`{K tIgRC?B]q�dNS�EGHfdyK hih\CWB�q�dNUeUyK giZ
��B]q�dNX�Tr`IuGELK tIZRC?B]q�dNFIJGc��_J_X�KeMotRQzB�q{�fE_UNdNXYK haM�C?B]q�c�dNm�JLK Zig\CWB QzB�q�UNJ_���G�6HIT�`aKeMog\wxB�q�UedNn}JzK gig\A�B�q�VWdN`iX�Eau�K tiORQzB ��B�q�V?deHI�YK O

��B A?B�q�X�dNS�T�`aKeMogR��B�q�X�de����`aK tIZRjkB6q�E6S�T�`im
Tr`I�zK titpCWB�q�EG��JLK ORqYB �WB�q�E_V?J_UNn}JG`{K giv&Q!B6q�|�JGUeS�dNX��zKeMogRjkB�q�|LT��r��dN�_JzK giZp��B]q�|�dNX�T�UNUeJzK hih
��B�q�¸���dNUeUNJ_DrdeEGHfdyK hih$�?B]q�HIJ_S�dNT6K ZIg�jkB�q�HfJGX�deHI��c�dyK gib$�\B]q�HfT�UN��Tr`{K tiZ�¥RB]q�HIT�UN��Tr`I~�����dNUeHIE_XYK tIZ�A?B�q�HIT�X�Hf��K ti�$Q!B]q�HI`IEGUeEG�_JGF{K tIO
A?B�q�Hf��J_`iH�K b$Q!B]qYB�q����YK Zi�$CWB�q���c���JGX�Eau�KeMoORwxB�q���V?E_`iE_c�K t{M(�?B�q���XYK gig$[$B�q����r��c�dsK gih$CWB�[�J_^LJ_`iSYK Zit\��B�[�J_¬�`iE_��H{K tiZ
�WB�[YJGc�JGX�ELK gih\��B
[YJGc{J_Fi��deV?JzK tib\¢WB�[�J_c_Tr��D���dyK gih\wxB�[YJGc�dec{Jan(JLK gIh\j,B�[�J_X�JGc{JLK Z\��B�[YJGX�J_c{JLK tib\�WB
[�J_X�dNV?E_HfEzK tib

jkB�[�T�D�D���deEzK tit ��B wxB6[�T�X��LK M wxB6[YTr`IJGFI��dyK hI� ��B Q!B�[YTrFIJG`ITrc�K Mog qYB�[�T�Hf��T�`aK taM QzB][���E_V�K MPg C?B qYB][���E_V?|�FiE_XYK Mob ��B�[���EGV?FIEGXYK hit
��B6[�dN|�HfEGXYK hI� �?B�[�dNn}JG`IdyK MiM qYB�[�c{J_Dr����c�K Mog A?B�[YEGm�J_D�c�K g{M wxB�[�E_UNUeTr��FIEGXYK tIh [$B�[�E_V���`IJzK gih A?B�[YEGX�T�UNUNdsK hIh j,B�[$ªE_X�X�T�FiVWJGX�XYK tIh
qYB�[�E_`i`iT6K hIhpA�B][�E_`i`ITrHfHfJzKeMogpqYB][�E_��`IX�Tr��`aKeMogp��B][�`IdNFID�����c�K tIZp��B�[�FI��D���de�GJLK gIOpqYB][�FI��X�ELK tIbRA�B][�Fi��m6��D���Tru�KeMoOp�WB][���`ideX�dsK hIh
��B ¯ c_T��GJan}JzK gihR[$B ¯ X�u_Tr`I��JG�YKNMPb\q�B ¯ E_����VWdyK gIhWA?B ¯ FI��X�dNXYK hIt��(B��¦J_D�Jau{JGX6H{K Zi�$C?B��¦JGdeDrde��UedNF{K hi�$CWB
�¦JG`I�GJ_X�Eau�K tIt
qYB��¦T��fD�dNc±£f£f£�KNMog¹lRB��¦T�UNT�u�KeMog$�?B��¦TrFI�r|�`iT�V?dsK hiO�lRB��¦Tr`IJGV?T�X�S�dyK ZIt�[$B]��dND�c_Tr�6K ZIt���B]�&deS�J_UyKeMog$£�B���dNUeJzKeMov$�WB]��dNUNJ_`aKeMov
£�B��¦E_UNUe`iJ_HI�YK tiZ$£�B��¦E_UNE_mLE_��Tru�K Zi�\jkB�u_EGX¹S�T�`�jµT��6K �$��B��½JG�_X�Tr`{K gaM(��BelRB��°J_�_X�T�`aK Z\�WB �*B]�°J_�_X�T�`aKeMog\��B��½JG�_X�Tr`{K ZIg
��B��½JGUeUNX��6K �$[$B��½JGUeHIT�`aK Zig¹¾�B��½JGXYK gIv�jkB Q!B]�°J_X��LKNM*qYB jkB��°J_X��LKNMPO\C?B��°J_`im���`iHfEGXYK tIZ\�\B��½JG`ISYKNMob$qYB��½JGFID���cGT6KNMPb
A�B]�°J_HIT�`iF{K tiv\[$B]�°J_HIHfFaK giv$jkB��½Trm
Tr`{K Zi�\��Be��B��°T�FiHfT�`�£f£f£�KNMog$�\B]�3��dNHfTr��E_��FIT�K gig$A�B]�3��dNHfTrFIEGXYK hIt�CWB �RB��3deD�c�UN��X�SYK Z
��B6�3dND�c6UN��X�S�KeMog\�WB �WB��3deUNUNdeJGVWFaK hIt\��B6�3dNUNFIEGXYKeMog\�\B �(B��3dNX�T�`aK tI�R��B��3dNHfHIdeD���K hit$qYB]�½EGUemLT�`iF{KNMogx��B��½EGUe��T�KeMoZ\jkB]�½EGUeHIT�`aK gig
j,B]�°E_`iD�T�FiHfTr`{K �\qYB��½EG`IV�K gIv$[$B��°`IdN�_��H{K tit\»WB��½��KeMo����B��>ª��`IHI��n}TrdeXYK �\C?B��3�GJ_HfH{K tiv\C?B�¢¦JG�_dNUsKNMPg$[$B]¢¦J_V?JGFI��dNHfJzK tib

wxBG¢¦J_V?J_V?EGHfELK hiv�Q!BG¢¦J_V?J_EGc{JLK gIv���B6¢¦J_X��zK gib ¯ B wxBG¢¦J_X��zKeMoZp��B6¢¦J_ELK Zi��lRB ��BG¢¦T��YKNMogRQzBG¢¦E_��KeMogRwxBG¢¦E_`ideHIJLK gIO�[$B6¢¦E_Fi��dNS�JLK hIv
£�B�¢¦�YK Zi��qYB�¢¦�YK hItWQzBN��B]¢¦��XYKeMogW�(B¡¾]J_X�TrUeUNELK hIb$CWB�¾�J_X�TrHfHIdsK gIt�£�BY¾]Jan$K Ziv\��BY¾]T�HfHIdsK hih$Q!B¡¾���EG�YK gIv�J_X�S qYB�¾���DrD���T�UNUNdsK h¿�ÀyÁGÂ�Ã�Ä;Ã�Å«Ã�Æ½ÇIÈ�ÉYÊ{Ë�Â�Ä;Ì�Â�Í?Î�Ì�Ï{Ð�Æ�Ñ�Ä;Ï0ÒGÄ;Á6Ä;Ì�Ï{Í

Ó Ï{Ä Ô_Æ�Ä;Í Ó Ï{ÄNÕ¡Ï�Á�Ö{Ö{×{Ø�Ù{ÍWÚ¡Æ�Ô�Å«Û�ÜÝÄ;Ì ÇIÈ½ÞLÊ�Ä;Á6Ï{Íß Î¦à�á�Ç�Á6Á6Æ â�Ï{Ã�Ä;Ç�Á6Ï{Ü}ã�Ï{Û�Ç{à�Ï�Ã�Ç{àIË�Í$Î¦à�á�Ç{ÁGÁ6Æ�ÍRÀyÜ;ÜÝÄ;ÁGÇ{Ä;Â�ä{å{æ{ç{Ù�Í
è ÀyÁ6Â�Ã�Ä;Ã�Å«Ã$Ð{Æµé!Ä;Â�Ä;Ì�Ï0ÐYê Î¦ÜÝÃ�Æ�ÂxëYÁGÆ�à�á�Ä;Æ�Â�Í
ì Á6ÄNí�Æ�àIÂ�Ä;Ã�Ï{Ã�Î¦Å«Ã�Ç{Á6Ç{Ñ&ÏîÐ{Æ½ï�Ï{à�Ì�Æ�ÜÝÇ{ÁGÏ{Íë¡ð�å{ñ�Ö{Ù{ç{Í?ï�Æ�Ü;ÜÝÏ{Ã�Æ�àfà�Ïóò;ï�Ï{à�Ì�Æ�ÜÝÇ{ÁGÏIôrÍ�Ò�Ô_Ï{ÄNÁ6Í
õ ÀyÂ�Ã�Ä;Ã�Å«Ã�Çîâ�Ï{ö�Ä;Ç{Á6Ï�ÜÝÆµÐ�Äpé!Ä;Â�Ä;Ì�Ï0â}Å«Ì�ÜÝÆ�Ï{à�Æ�Í

ì Á6Ä;í�Æ�àfÂ�Ä;Ã�ËµÇIÈ�ï�Ç{ÜÝÇ�á�ÁGÏ{Í\Àyð�æ�å{Ö{Ø�÷¹ï�Ç�ÜÝÇ�á�Á6Ï{Í$ÀyÃ�Ï{ÜÝË�Íø ï�à�Ï{Á6Ð�Æ�Ä;Â ì ÁGÄ;í�Æ�àfÂfÄNÃ�ËrÍ�ù�Ï{ÜÝÃ�Ê{Ï{Ñ&Ípú?Ï{Â�Â�Ï{Ì�Ê{Å«Â�Æ�Ã�Ã�Â¹å{Ø�Ø{×{æ{Íû ì Á6Ä;í�Æ�àfÂ�Ä;Ã�ËîÇIÈüÞLÏ{ÜÝÄ È�Ç�àIÁGÄ;Ï{Í
ý Ï{í�ÄNÂfÍ ý Ï{í�Ä;Â�ÍµÞLÏ{ÜÝÄ È�Ç{àfÁ6Ä;Ï0Ù{×�ä{Ö{ä{Íþ ì ÁGÄ;í�Æ�àfÂfÄNÃ�ËüÇIÈ½ÞLÏ{ÜÝÄ È�Ç{àfÁ6Ä;Ï{Í\ã�Ç�Â¹Î¦Á6á�Æ�ÜÝÆ�Â�Íã�Ç{Â¹Î¦ÁGá�Æ�ÜÝÆ�Â�Í°ÞLÏ�ÜÝÄ È�Ç{àfÁ6Ä;Ï0Ù�å{å{Ø{æ{Í

ÿ ì Á6Ä;í�Æ�àfÂ�Ä;Ã�ËüÇIÈ°ÞLÏ�ÜÝÄ È�Ç{àfÁ6Ä;Ï�Í$ÒGÏ{Á ý ÄNÆfá�Ç�Íã6Ï��aÇ{ÜNÜÝÏ{ÍµÞLÏ{ÜÝÄ È�Ç�àIÁGÄ;ÏîÙ{Ø{å{Ù{ç�Í
� ì Á6Ä;í�Æ�àfÂ�Ä;Ã�Ë°ÇIÈµÞLÏ{ÜÝÄ È�Ç{àfÁ6ÄNÏ{Í\Ò6Ï{ÁGÃ�Ï0ï�Ï{àfÛfÏ�à�Ï{ÍÒ6Ï�Á6Ã�Ï1ï�Ï{àfÛfÏ�à�Ï{Í½ÞLÏ{ÜÝÄ ÈyÇ{àIÁGÄ;ÏüÙ{ç�Ö{å{ä{Í
¿�� ÀyÁGÂfÃ�ÄNÃ�Å_Ã�ÇîÐ{Æµé!Ä;Â�Ä;Ì�Ï0Ð{Æ,ÞLÏ{Á6Ã�Ï�Û�àIÄ;Ï�Í

ÞLÒGÀ�ÞLð ì Á6Ä;í�Æ�àfÂ�Ä;Ã�Ë�ÇIÈ ÞLÏ{Á6Ã�Ï{Û�àfÄ;Ï{Í\ç{Ù�å{å{×°ÒGÏ{Á6Ã�Ï�Á6Ð{Æ�àfÍ\Ò�Ô_Ï{Ä;ÁGÍ¿y¿µÞLÏ{àIÁGÆ�á�Ä;Æ ú?Æ�Ü;ÜÝÇ{Á ì Á6Ä;í�Æ�àfÂ�Ä;Ã�Ë�ÍRÉYÄ;Ã�Ã�Â�Û�Å«à�á�Ê�Í�É�Î Ö{×{Ø{Ö�ç{Í¿�ß ëYÁGàIÄNÌfÇké�Æ�àfÑ�Ä$ÀyÁ6Â�Ã�Ä;Ã�Å«Ã�Æ�Í
ì Á6Ä;í�Æ�àfÂ�Ä;Ã�Ë°ÇfÈµÞLÊ{Ä;Ì�Ï{á�Ç�Í±ÞLÊ{ÄNÌfÏ�á�Ç{Í\ÀyÜ;ÜÝÄ;Á6Ç�Ä;Â?ä{å{ä�ç�÷IÍ¿�è��aÇ{ÄNÁ6Ã\ÀyÁ6Â�Ã�Ä;Ã�Å«Ã�ÆxÈyÇ{à�â�Å«Ì�ÜÝÆ�Ï{à±Ú¡Æ�ÂfÆ�Ï{à�Ì�Ê{Í

Ú ì ðoÖ{æ{Ö{Ù�ñ{å ý Å«Û�ÁGÏ{Í�Ú�Å«ÂfÂ�Ä;Ï�Í¿ õ ý Å���Æ ì ÁGÄ;í�Æ�àfÂfÄNÃ�ËrÍ ý Å«àfÊ{Ï{Ñ&Í$â�Ç{àfÃ�Ê3ÞLÏ{à�Ç{ÜÝÄ;ÁGÏ°Ø�÷{÷få{ñ{Í



�

¿�ø é�Æ�àIÑ&Äpâ�Ï{Ã�Ä;Ç{ÁGÏ{Ü�Î�Ì�Ì�Æ�ÜÝÆ�à�Ï{Ã�Ç{à ã6Ï{Û�Ç{à�Ï{Ã�Ç�àIË�Í
ï�Ï{Ã�Ï{í�ÄNÏ{Í�ÀyÜ;ÜÝÄ;Á6Ç�Ä;Â¹ä{å�×{Ö{å{Í

¿�û ì Á6Ä;í�Æ�àfÂ�Ä;Ã�Ë½ÇfÈ?é!ÜÝÇ{àfÄ;Ð{Ï�Í
	YÏ{Ä;ÁGÆ�Âfí�ÄNÜ;ÜÝÆ�ÍRé!ÜÝÇ{àfÄ;Ð{Ï°ç�Ø{ä{Ö{Ö{Í
¿�þ�ã�Ï{Û�Ç{à�Ï{Ã�Ç{àfÄ�â�Ï{ö�Ä;Ç{ÁGÏ{ÜÝÄRÐ{ÄRé�à�Ï{Â�Ì�Ï{Ã�Ä;Í
ÀyÂ�Ã�Ä;Ã�Å«Ã�Ç1â}Ï{ö�Ä;Ç�Á6Ï{ÜÝÆ�Ð{ÄRé!Ä;Â�Ä;Ì�Ï0â�Å«Ì�ÜÝÆfÏ�à�Æ�Í

Àyðoå{å{å{æ{æké�à�Ï�ÂfÌ�Ï{Ã�ÄNÍ¹ÀyÃ�Ï{ÜÝË�Í
¿�ÿ ì Á6Ä;í�Æ�àfÂ�Ä;Ã�ËîÇIÈ�	YÆ�Á6Æ�í�Ï{Í

Þ
�}ðoÖ{Ø{Ö�Ö�	YÆ�ÁGÆ�í�Ïkæ�Í?Ò6Õ�Ä;Ã�ö�Æ�àfÜÝÏ{Á6Ð{Í
¿�� 	¡ÜÝÏ{Â�á�Ç{Õ ì ÁGÄ;í�Æ�àIÂ�Ä;Ã�Ë�Í

	YÜÝÏ{Â�á�Ç{Õ�	YÖ{Øîñ����YÍ ì ÁGÄ;Ã�Æ�Ð��(Ä;Á6á�Ð{Ç�Ñ�Í
ß�� ��Ï{àfí�Ï{à�Ð ì ÁGÄ;í�Æ�àIÂ�Ä;Ã�Ë�ÍxÞLÏ{Ñ&Û�àIÄ;Ð�á�Æ�ÍRú?Ï{Â�Â�Ï{Ì�Ê{Å«Â�Æ�Ã�Ã�Â�å{Ø�Ö{ç{ñ{Íßf¿ ý Ä;í�Ä;Â�Ä;Ç{ÁkÇIÈ
��Ä;á�Ê0ëYÁGÆ�à�á�Ë0É¡Ê{Ë�ÂfÄNÌ�ÂfÍ

ý Æ�Ô_Ï�àIÃ�Ñ&Æ�Á6Ã�ÇIÈ¹ÉYÊ�ËrÂ�Ä;Ì�Â�Í
ì Á6ÄNí�Æ�àIÂ�Ä;Ã�Ë�ÇIÈ��}Æ�ÜÝÂ�Ä;Á���Ä�Ï{Á6Ð��}Æ�ÜÝÂ�Ä;Á���Ä&ÀyÁGÂfÃ�ÄNÃ�Å_Ã�Æ¹ÇIÈ?É¡Ê{Ë�Â�Ä;Ì�Â�Í

é!Àyâ�ðoå{å{å{Ö{æ�Í��}Æ�ÜÝÂ�Ä;Á���Ä;Í?é!Ä;ÁGÜÝÏ{Á6Ð{Í
ßyß���Ä;à�Ç{Â�Ê{Ä;Ñ�Ï ì Á6Ä;í�Æ�àfÂ�Ä;Ã�ËrÍ���Ä;á�Ï{Â�Ê{ÄNð���Ä;à�Ç�ÂfÊ�Ä;Ñ�Ï�÷IØ{æ{Í��aÏIÔ_Ï�Á6Íßsè ì ÁGÄ;í�Æ�àIÂ�Ä;Ã�ËµÇIÈ?ÀyÜ;ÜÝÄ;Á6Ç�Ä;Â�Í ì àfÛ�Ï{Á6Ï�Í�ÀyÜ;ÜÝÄNÁ6Ç{Ä;ÂWä{Ö{ñ{å{Ö�Íß õ Ó Ê{Æ��aÇ{Ê�Á6Â���ÇIÔ���Ä;ÁGÂ ì Á6Ä;í�Æ�àfÂ�Ä;Ã�Ë�Íï�Ï{ÜÝÃ�Ä;Ñ�Ç�à�Æ�Í�ú?Ï{àfË�ÜÝÏ{Á6ÐkØ{Ö{Ø{Ö{ñ�Í

ßsø�ÀyÁ6Â�Ã�Ä;Ã�Å«Ã*È �Å«à�ë"!�Ô_Æ�àIÄNÑ�Æ�Á6Ã�Æ�ÜNÜÝÆ��*Æ�àfÁ�Ô]Ê{ËrÂ�Ä#��Í
ì Á6ÄNí�Æ�àIÂ�Ä;Ã$�Ï{Ã%�*Ï�àIÜÝÂ�àfÅ_Ê�Æ�Í¹÷fä{Ö{Ø{ñ&�(Ï{àIÜÝÂ�àfÅ«Ê{Æ�Í�	¡Æ�àIÑ&Ï{Á6Ë�Í

ßsû �}ÄNá�Ê½ë¡Á6Æ�à�á�ËµÎYÌ�ÌfÆ�ÜÝÆ�à�Ï{Ã�Ç{àxÚYÆ�Â�Æ�Ï{à�Ì�Ê('Yà�á�Ï�Á6Ä;ö�Ï{Ã�Ä;Ç�Á ò#�*ë"�YôrÍ
Ó ÂfÅ���Å«Û�Ï{Í�ÀyÛ�Ï{à�Ï)��Ä$ç{å{×�Í��aÏIÔ_Ï{Á6Í

ßyþµÞLÆ�Á6Ã�Æ�à�È�Ç{à*��Ä;á�Ê ë¡Á6Æ�à�á�Ë¹ÉYÊ{Ë�Â�Ä;Ì�Â,+��(ËrÅ«Á6á�Ô_Ç�Ç$�¹â�Ï{Ã�Ä;Ç{ÁGÏ{Ü ì Á6ÄNí�Æ�àIÂ�Ä;Ã�Ë�Í
Ó Ï{Æ�á�Å ÷Iå�Ø{ð�÷få{Ö)-xÒ6Æ�Ç{Å«Ü�â}Ï{Ã�ÄNÇ{Á6Ï{Ü ì Á6ÄNí�Æ�àIÂ�Ä;Ã�Ë�ÍÒGÆ�Ç{Å«Ü*Ö{×{Ö{ði÷Iæ{Ø$-xÏ�Á6ÐüÒGÅ_ÁGá.�*Ë�Å_Á��*Õ�Ï{Á ì Á6Ä;í�Æ�àfÂ�Ä;Ã�Ë�ÍÒGÅ«Õ¡Ç�Á æ�æ{å{ði÷Iæ{ä)-/�*Ç{à�ÆfÏ�Í

ßsÿ¹ë¡àIÁGÆ�ÂfÃ�'YàIÜÝÏ�Á6Ð{Çµã�Ï{Õ�à�Æ�ÁGÌ�Æ ï�Æ�à0��Æ�ÜÝÆ�Ë�â�Ï{Ã�Ä;Ç{ÁGÏ{Ü(ã6Ï{Û�Ç{à�Ï{Ã�Ç�àIË�Í
ï�Æ�à1��Æ�ÜÝÆ�ËrÍ½ÞLÏ{ÜÝÄ È�Ç{àfÁ6Ä;ÏîÙ{æ�÷fØ{å{Í
ß2� ì ÁGÄ;í�Æ�àfÂfÄNÃ�Ë1ÇfÈ¹ã
Ä;í�Æ�à�Ô_Ç�Ç{ÜÝÍãLÄ;í�Æ�à�Ô_Ç�Ç{Ü�ãLä{Ùó÷03�ë¡Í ì ÁGÄ;Ã�Æ�Ð��*Ä;Á6á�Ð�Ç{Ñ�Í
è2� ì ÁGÄ;í�Æ�àfÂfÄNÃ�Ë ÞLÇ{Ü;ÜÝÆ�á�Æ°ã�Ç�Á6Ð{Ç{ÁGÍã�Ç{Á6Ð�Ç{Á ùµÞLÖ{ë>ä{ï Ó Í ì ÁGÄ;Ã�Æ�Ð4�*Ä;Á6á�Ð�Ç{Ñ�Í

èI¿ ú?Ï{Â�Â�Ï{Ì�Ê{Å«Â�Æ�Ã�Ã�Â ÀyÁ6Â�Ã�Ä;Ã�Å«Ã�ÆµÇIÈ Ó Æ�Ì�Ê{ÁGÇ{ÜÝÇ�á�ËrÍÞLÏ{Ñ�Û�àfÄ;Ð{á�Æ�ÍWú?Ï{Â�Â�Ï{Ì�Ê{Å«Â�Æ�Ã�Ã�Â½å{Ø�Ö{ç{Ù{Í
è�ß ÀyÁGÂfÃ�ÄNÃ�Å_Ã�Æ ÇfÈ�É¡Ï{àIÃ�ÄNÌ�ÜÝÆ±ÉYÊ�ËrÂ�Ä;Ì�Â,+,úWÌ5	YÄ;Ü;Ü ì ÁGÄ;í�Æ�àfÂfÄNÃ�ËrÍú?Ç{Á6Ã�à76Æ�Ï{ÜÝÍxÞLÏ{ÁGÏ{Ð{Ï��}ç{Î Ø Ó ñ)-�Ï�Á6Ð ì ÁGÄ;í�Æ�àIÂ�Ä;Ã�Ë�ÇIÈ Ó Ç{à�Ç{Á6Ã�Ç�Í

Ó Ç{à�Ç{Á6Ã�Ç�ÍüÞLÏ{ÁGÏ{Ð{Ï1ú?×{Ò Ö{Î�÷IÍèyè ì ÁGÄ;í�Æ�àfÂfÄNÃ�Ë½ÇIÈ�ú?ÄNÌ�Ê{Ä;á�Ï{ÁGÍpÎ¦Á6Á1Î¦àIÛ�Ç{àfÍRú?Ä;Ì�Ê�Ä;á�Ï{Áîæ{ñ{Ö{å�Ù{Íè õ ú?Ä;Ì�Ê{ÄNá�Ï{Á Ò6Ã�Ï{Ã�Æ ì ÁGÄ;í�Æ�àIÂ�Ä;Ã�Ë�Íë¡Ï{Â�ÃWã6Ï{Á6Â�Ä;ÁGá�Í�ú?Ä;Ì�Ê{Ä;á�Ï�Á3æ{ñ{ñ{Ø{æ�Í
èyø¹ÀyÁGÂfÃ�ÄNÃ�Å_Ã�ÄNÇ{ÁµÈ�Ç�à Ó Ê{Æ�Ç{à�Æ�Ã�Ä;Ì�Ï{Ü(Ï{Á6Ð½ë8!�Ô_Æ�àfÄ;Ñ�Æ�ÁGÃ�Ï{Ü*É¡Ê{Ë�ÂfÄNÌ�ÂfÍÀ Ó ë¡ÉYÍRúWÇ{Â�ÌfÇ�Õ8Ö{Ö�÷IØ�×{Ù{Í�Ú�Å«Â�ÂfÄNÏ{Íèyû ì Á6Ä;í�Æ�àfÂ�Ä;Ã�Ë0ÇIÈ�â�Æ�Õ8ú?Æ.!�Ä;Ì�Ç{ÍÎ¦ÜÝÛ�Å�9�Å_Æ�à�9�Å«Æ�Íxâ�Æ�Õ>úWÆ.!�Ä;Ì�Ç1ñ]÷IÖ{ç{Ö{Í
è�þ�â�Ç{àfÃ�Ê{Õ�Æ�ÂfÃ�Æ�àfÁ ì Á6Ä;í�Æ�àfÂ�Ä;Ã�ËrÍ\ë¡í�Ï{Á6Â�Ã�Ç{ÁGÍ\ÀyÜ;ÜÝÄ;Á6Ç�Ä;ÂWä{å�Ø{å{ñ{Íèyÿ Ó Ê�Æ4'YÊ{Ä;ÇµÒ6Ã�Ï�Ã�Æ ì ÁGÄ;í�Æ�àIÂ�Ä;Ã�Ë�Í�ÞLÇ{ÜÝÅ«Ñ�Û�Å«Â�Í
'YÊ{Ä;Çµæ{ç{Ø�Ö{å{Í
è:� '8��Ï{Ë�Ï{Ñ&Ï ì ÁGÄ;í�Æ�àfÂfÄNÃ�ËrÍ�'8��Ï{Ë�Ï{Ñ&Ï3÷Iå{å�ð�ñ{×�ç{å{Í;�aÏIÔ_Ï{Á6Í
õ � '¡ÂfÏ$��Ï ÞLÄ;Ã�Ë ì ÁGÄ;í�Æ�àIÂ�Ä;Ã�Ë�Í�'¡ÂfÏ$��Ïü×{ñ{ñ{Í;�aÏIÔ_Ï{ÁGÍ

õ ¿ ì ÁGÄ;í�Æ�àfÂfÄNÃ�Ë1ÇfÈ4'8!�ÈyÇ{à�Ð{Í
'8!�È�Ç�à�Ð<'>=�Ö0ç{Ú?��Í ì ÁGÄ;Ã�Æ�Ð��(Ä;Á6á�Ð{Ç�Ñ�Í
õ ß ì ÁGÄ;í�Æ�àfÂfÄNÃ�Ë1ÇfÈ±É¡Ï{Ð{Ç{í�Ï�ÍÀyÂ�Ã�Ä;Ã�Å«Ã�Ç1â}Ï{ö�Ä;Ç�Á6Ï{ÜÝÆ�Ð{ÄRé!Ä;Â�Ä;Ì�Ï0â�Å«Ì�ÜÝÆfÏ�à�Æ�Í

ÒGÆ�öfÄNÇ{Á6Æ Ð{Ä&ÉYÏ�Ð{Ç{í�Ï{ð Ó à�Æ�ÁGÃ�Ç{Í?Àyðoç{×{Ö{ç�ÖüÉYÏ�Ð{Ç{í�Ï{Í\ÀyÃ�Ï{ÜÝË�Íõ è ì ÁGÄ;í�Æ�àIÂ�Ä;Ã�ËîÇIÈxÉ¡Æ�Á6ÁGÂ�ËrÜÝí�Ï{ÁGÄ;Ï{ÍÉYÊ{ÄNÜÝÏ{Ð{Æ�Ü Ô�Ê{ÄNÏ{ÍWÉ¡Æ�Á6ÁGÂfË�ÜÝí�Ï{ÁGÄ;ÏkÖ�Ù{Ö{å{æ{Í
õyõ ÀyÂ�Ã�Ä;Ã�Å«Ã�Ç0â}Ï{ö�Ä;Ç�Á6Ï{ÜÝÆ�Ð{Ä&é!Ä;Â�Ä;Ì�Ïüâ}Å«Ì�ÜÝÆ�Ï{à�ÆµÉ¡Ä;Â�Ï{Í

ì Á6Ä;í�Æ�àfÂ�Ä;Ã�Ä;Æ�Â ÇIÈ±ÉYÄNÂfÏ�ÍÒ6Ä;Æ�ÁGÏ½Ï�Á6ÐµÒ6Ì�Å«Ç{ÜÝÏµâ}Ç{àfÑ�Ï�ÜÝÆ±Ò6Å�Ô_Æ�àfÄ;Ç{à�Æ�ÍRÀyðo×{ä{Ö�Ø�÷xÉ¡Ä;Â�Ï{ÍpÀyÃ�Ï{ÜÝË�Í
õ ø ì Á6Ä;í�Æ�àfÂ�Ä;Ã�ËîÇIÈ¹ÉYÄ;Ã�Ã�Â�Û�Å«à�á�Ê�ÍÉYÄ;Ã�Ã�Â�Û�Å«à�á�Ê�ÍxÉ¡Æ�Á6ÁGÂ�ËrÜÝí�Ï{ÁGÄ;Ï1Ö{×{Ø{ä{å�Í

õ û±ÉYÅ«à�Ð{Å«Æ ì ÁGÄ;í�Æ�àfÂfÄNÃ�ËrÍ�ù�Æ�ÂfÃ�ã�ÏIÈ�Ï{Ë�Æ�Ã�Ã�Æ�Í$ÀyÁ6Ð{Ä;Ï�Á6Ïµæ�÷IÙ{å�÷fÍõ þ ì Á6ÄNí�Æ�àIÂ�Ä;Ã�Ë�ÇIÈWÚYÇ�Ì�Ê�Æ�ÂfÃ�Æ�àfÍ$ÚYÇ�Ì�Ê{Æ�Â�Ã�Æ�àfÍ\â}Æ�ÕA@�Ç{à1�±Ö{æ{ä�Ø�÷IÍ
õ ÿ Ó Ê{ÆµÚ¡Ç�Ì.��Æ�È�Æ�Ü;ÜÝÆ�à ì Á6Ä;í�Æ�àfÂ�Ä;Ã�ËrÍ



B

â�Æ�ÕC@�Ç{à1��Í�â}Æ�ÕC@]Ç�à0�½Ö{å{å{Ø{Ö�Í
õ � ÀyÂ�Ã�Ä;Ã�Å«Ã�Çîâ�Ï{ö�Ä;Ç{Á6Ï�ÜÝÆµÐ�Äpé!Ä;Â�Ä;Ì�Ï0â}Å«Ì�ÜÝÆ�Ï{à�Æ�Í

ÒGÆ�ö�Ä;Ç{Á6Æ¹Ð{Ä&Ú¡Ç{Ñ&Ï½Ö{Í ì Á6ÄNí�Æ�àIÂ�Ä;Ã�Ë�Ð{Ä�ÚYÇ�Ñ�ÏED�ã�Ï°ÒGÏIÔ�Ä;Æ�ÁGöfÏ�Í
F Àyð�å�å{Ö{ñ{×kÚYÇ{Ñ&Ï{Í�ÀyÃ�Ï{ÜÝË�Íø2�±Ú�Å«Ã�á�Æ�àfÂ ì Á6ÄNí�Æ�àIÂ�Ä;Ã�Ë�Í\ÉYÄ;Â�Ì�Ï{Ã�Ï{Õ�Ï{Ë�Í\â}Æ�ÕG�aÆ�àfÂ�Æ�Ë½å�ñ{ñ{×{×{Í
øI¿ Ó Æ.!�Ï{Â ÎIH*ú ì ÁGÄ;í�Æ�àIÂ�Ä;Ã�Ë�ÍÞLÇ{Ü;ÜÝÆ�á�ÆµÒ6Ã�Ï{Ã�Ä;Ç�Á6Í Ó Æ.!�Ï{Â1÷{÷fñ{æ{ç{Íø�ß Ó Æ.!�Ï�Â Ó Æ�Ì�Ê ì Á6ÄNí�Æ�àIÂ�Ä;Ã�Ë�Í�ã
Å«Û�ÛfÇ�Ì.��Í Ó Æ.!�Ï{Â½÷IÙ�æ{å{Ù{Íøyè ÀyÂ�Ã�Ä;Ã�Å«Ã�Çîâ�Ï{ö�Ä;Ç{Á6Ï�ÜÝÆµÐ�Äpé!Ä;Â�Ä;Ì�Ï0â}Å«Ì�ÜÝÆ�Ï{à�Æ�Í

ì Á6Ä;í�Æ�àfÂ�Ä;Ã�Ë0ÇIÈ Ó àfÄ;Æ�Â�Ã�Æ�J ì Ð{Ä;ÁGÆ�ÍWÀyÃ�Ï{ÜÝË�Íø õ ì Á6Ä;í�Æ�àfÂ�Ä;Ã�Ë�ÇIÈ Ó Â�Å���Å«Û�Ï{Í Ó ÂfÅ���Å«Û�Ï{ÍRÀyÛ�Ï{à�Ï$��Ä�ç{å{×�Í��aÏIÔ_Ï{Á6Íøyø Ó Å�È�Ã�Â ì Á6Ä;í�Æ�àfÂ�Ä;Ã�ËrÍ\ú?Æ�ÐIÈyÇ{à�Ð{Í\ú?Ï�ÂfÂ�Ï{Ì�Ê�Å_Â�Æ�Ã�Ã�Â±å�Ø{Ö{×{×{Íøyû ù�Ï{Â�Æ�Ð{Ï ì Á6Ä;í�Æ�àfÂ�Ä;Ã�ËrÍ Ó Ç)��Ë�Ç0Ö{ä{Ù{ÍK�aÏIÔ_Ï{ÁGÍ
ø�þ0ù�Ï{Ë�Á6Æ±ÒGÃ�Ï{Ã�Æ ì Á6Ä;í�Æ�àfÂ�Ä;Ã�ËrÍ ý Æ�Ã�à�Ç{Ä;Ã�Í\ú?ÄNÌ�Ê{Ä;á�Ï{Áîæ{ñ{Ø�å{Ö{Íøyÿ ì Á6Ä;í�Æ�àfÂ�Ä;Ã�Ë�ÇIÈ ù�Ä;Â�Ì�Ç{ÁGÂfÄNÁ6Ípú?Ï�Ð{Ä;Â�Ç{Á6Íxù�Ä;Â�Ì�Ç{Á6Â�Ä;Áî×{ç]÷Iå{ä{Íø:�&@]Ï�ÜÝÆ ì ÁGÄ;í�Æ�àfÂfÄNÃ�ËrÍ$â}Æ�ÕG��Ï{í�Æ�ÁGÍ¹ÞLÇ�Á6Á6Æ�Ì�Ã�Ä;Ì�Å«ÃRå{ä�×{Ø{å
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[���T*`ITrVWJG`Ic{JGm�UeT}FI��V?V?T�HI`I�RmLT�Hyn(T�TrX�¸���JG`Ic�F�J_X�SWUeTr|�HfEGX�F
dNX,HI��T q�HIJ_X�S�JG`IS�j�E�S�TrUKÈ�q�j�É�FI���_�_TrFIHIF�Hf��JGH�FIEGV?T¹V?EG`IT
����X�S�J_V?T�X�HfJGUYHI��T�EG`I�±V?Ja�±T�¼�dNFIH{K�n���deD���JGUeUNEan�F���EG`&X�T�n dNX�~
HfTr`IJGD�HIdeEGX�F�m
TrHyn}TrT�X?Hf��TrV�B�q���D��WdNX�HfTr`IJGD�HfdNE_X�F�JG`IT(V?T�S�dNJ_HIT�S
m��$JpX�TrnkHy��|LT�E_�L|�J_`iHfdND�UNT6K{HI��T�UNT�|�HIE6¸���JG`Ic�È��(´�É0Ê�Ë�Ì�J_X�S�JG`IT
|�`iT�S�dND�HIT�S±dNX¹V?JGX6��T�¼�HfTrX�FideEGX�F�E_��Hf��TRq�jkK]T�B �zB��_`iJ_X�S¹��X�dN~
¬�DrJ_HfdNE_X�K¡HIT�D���X�deDrE_UNE_`aK�JGX�S0FI��|
Tr`IFi��VWV?TrHf`i�½n�dNHf�î��~�|�JG`IdNHy�
u�deEGUeJGHfdNE_X8Ê º ÌyB�C �*´ DrJ_`i`IdNT�F*mLE_Hf� UNT�|�HfE_X±JGX�S±m�J_`i�_EGX�X���V?~
mLT�`aK¦dNF�J½DrE_UNE_`?Hf`ide|�UeTrHWmLE_FiE_Xkn�deHI��FI|�dNX © EG`�ËGK¦JGX�Sk��J_F
��`iJ_D�HIdeEGX�J_ULD���JG`I�GT6B ¯ Fi��J_UNUe��dNH*deF*JGFIFi��V?T�S�Hf��JGH}�*´(F(DrE_��|�UeT
HfE$��T�`iVWdNE_X�F�E_�zHI��T�FiJ_V?T��_TrX�T�`iJ_HIdeEGX�HIE\J_DrD�EGVWE�S�JGHfT�Tr¼6|LT�`i~
dNVWTrX�HfJ_U*DrE_X�FiHf`iJ_dNX�HfF$EGX�Í�JauGE_`�D���J_X��GdeX���X�T���Hf`iJ_U*D���`i`iT�X�HfF
J_X�S���TrUedND�dNHy�xFi��|�|�`ITrFIFiT�S¹S�T�DrJa��F{B
��`iT�u�deEG��F T�¼�|LT�`ideV?TrX6HIJ_U�UedNV?deHIFµE_X �*´ |�`IE�S���D�HfdNE_X JG`IT
Fi��V?VWJG`IdN��TrS1dNX�Ê � ÌyB0[���T¹�*Ë�JGX�S ¾�� ¯ q1T�¼�|LT�`ideV?TrX6HIF�J_H
Hf��T�ÎRÏ�Ð�DrE_UNUedNS�T�`p�&����C8|���m�UedNFI��T�S8Ê B Ì¦UNEan}Tr`&UNdNVWdNHfFREGX½HI��T
V?J_FiF�E_��J0¬�`iFIH��GT�X�Tr`IJGHfdNE_Xk�(´ Hf��JGH�S�T�|LT�X�S3E_X�Hf��T ��X�~
c�X�Ean�X?�(´§Ñ]Ò�Ó*¢¦��c{Jan(J�DrE_��|�UedNX�� Ô!BYC�H�Hf��T��¡���üDrE_UNUedNS�T�`aK
|�JGde`�|�`iE6S���D�HIdeEGXµE_�¦�*´(F&DrJ_X½E6DrD���`�dNX�ÎRÕcÎ�ÖüD�EGUeUNdeFidNE_X�F�u�deJ
J$u�dN`IHI��J_U�×¹EG`yØkm
EGFIEGX�deX�Hf��TKÙ)Ò*D���J_X�X�TrU�JGX�S�UNEan}Tr`�UedNV?deHIF
��JauGT&mLT�TrX¹|�`ITrFITrX6HIT�S¹deX4Ê ¨ ÌyB�C�H�Hf��TR�
T�`iVWdNUNJ_m¹[YTru�JGHf`iE_X8Ê Ú�Û
Ü Ì��(´kn}EG��UNSWmLT�|�`ITrS�E_V?dNX�J_X�HfUN�\|�JGde`}|�`iE6S���D�TrSWHI��`iE_���G��Ó
ÝÓ
J_X�X�de��deUNJ_HIdeEGX�JGX�SKÞ�Þ$����FidNE_XYB¡q�dNX�D�T�HI��T�|�`iE6S���D�HIdeEGX�dNF¦V?T�S�dN~
J_HIT�S±u�deJ�HI��T\FiHf`iE_X��?dNX�HfT�`iJ_DrHfdNE_X¹deH�deF�dNX�S�Tr|
TrX�S�TrX6H�E_�|ÔzK�deX
D�EGX�Hf`iJ_FiH&HIE Hf��T�FiT�JG`ID���TrF&JGH�ß]àká±V?JGD���deX�T�FaB$[���T�D�E_��|�UedNX��
FiHf`iT�X��GHf� HfEx�_UN��E_X�F�deF&S�T�HIT�`iVWdNX�TrS�m���DrE_UNE_`�D���JG`I�GT�F�EG��HI��T
|�JG`IHIdeDrUeTrF{K�JGX�S±deF�VWE�S�TrUe~�dNX�S�T�|LT�X�S�T�X�H�dNX Hf��TRDrJ_FiTRE_��FIDrJ_UNJ_`
�(´(FaBY[���Tp|�`iE6S���D�HIdeEGX�EG�¡u_TrD�HIE_`*�(´ |�J_dN`IF*S�Tr|
TrX�S�F�EGX�JGS�~
S�dNHfdNE_X�JGU*J_FiFI��V?|�HIdeEGX�F$EGX1�*´>D�E_��|�UedNX��½HfE°�_UN��E_X�FWJ_X�SîdeHIF
D�`iE_FiF�FiT�DrHfdNE_X�deF*Hy��|�dND�J_UNUN�WUNJ_`i�_Tr`�HI��J_X¹Hf��T�D�`iE_FiF�FiT�DrHfdNE_X���E_`

FiD�JGUeJG`p�(´(FR|�`iE�S���D�HIdeEGXYBWq�dNX�D�T�HI��T�J_DrD�Tr|�HfJGX�D�T?��E_`RuGT�DrHfE_`
JGX�SüFIDrJ_UNJ_`p�(´�S�TrHfT�DrHfdNE_XüdNF\FIdNV?deUNJ_`aK!UNdNVWdNHfF$E_XüHf��T�uGT�DrHfE_`
�*´3V?J_FiF�n�dNUeU�mLTRV?E_`iT&FiHf`idNX��_TrX6H{B
£yX�Hf��deF(�¡TrHfHfTr`{K_n(T���E�D���F}E_X�J\FiT�JG`ID��W��E_`}¬�`iFIHI~��GT�X�Tr`IJGHfdNE_X
FiD�JGUeJG`��*´�|�JGde`iF±|�`iE6S���D�TrS dNX§ÐgÝÐ�DrE_UNUedNFideEGX�F±J_H�â Ùnã�ËGB ä�Ú
[�T��?B�C FITrJ_`iD��î��E_`?FiD�J_UNJ_`W�(´ |�J_dN`IF?S�TrD�Ja��dNX��µdNX�HfEæå�å�ÓnÓ_K
`iT�Fi��UNHfdNX���dNX��fTrHfFpJ_X�SµVWdNFiFIdNX���HI`IJGX�FIuGT�`iFITRTrX�T�`i�_�¹HfEG|
EGUeEG�_�
��J_Fpm
TrT�X°|�`iT�FiT�X�HfTrSµdNXçÊ Ü ÌyBR�&T�`iTWn(TWFIHI��S���JGUeHIT�`iX�J_HIdeuGT$¬�~
X�J_U�FIHIJ_HfT$FIdN�_X�JGHf��`iT�FaK�n�deHI���(´(F�S�T�DrJa��deX��xdeX�HfE/Î$Î0è)è�J_X�SµJ
¬�X�J_U(FIHIJ_HIT�D�EGX�FIdNFiHfdNX���E_��Hyn(E�TrUeTrD�Hf`iE_X�F$J_X�SîHyn}E��fT�HfFWJ_X�S
�*´(F}S�T�D�Ja��dNX��\dNX�Î)å)è)è$J_X�SxHf��T�¬�X�JGU
FiHfJGHfT�DrE_X�FidNFIHIdeX���E_�!JGX
TrUeTrD�HI`IEGXYKzHyn(E$�fTrHfFaK!JGX�S½V?dNFIFidNX��±Hf`iJ_X�Fiu_Tr`IFiT$TrX�T�`i�_�kB�[���T
`iT�Fi��UNHfF(��E_`*Hf��`ITrT�D���JGX�X�T�UNF(J_`iT�D�EGV$m�dNX�TrSxJ_X�Sx|�`iT�FiT�X�HfTrS�J_F
J�����X�DrHfdNE_X�EG��é*K
Hf��T��(´�m�`iJ_X�D���deX�����`IJGD�HIdeEGX�deX�HIExJ_XµT�UNT�D�~
HI`IEGX�JGX�S¹J�¸6��J_`ic!B
��A��3deF�Jx�GT�X�Tr`IJGU�ÛG|���`i|
EGFITRS�TrHfTrD�HfEG`&m���deUNH�HfExFiHf��S�� Hf��T
|��6��FideDrFYEG�YÐgÝÐpD�E_UNUNdeFideEGX�F�J_H¡HI��T([YTru�JGHf`iE_X\JGD�DrT�UNT�`iJ_HfEG`�J_H���Tr`I~
V?dNUeJGm$JGX�S$dNHYdNF�S�T�FiD�`idNm
TrS$dNX$S�TrHfJ_dNU�deX�Ê ä�ÌsB¡[���T(S�J_HIJ&��FITrS$dNX
HI��T�JGX�J_UN��FIdNF!n}Tr`IT¦DrE_UNUeTrD�HIT�SpS���`ideX���Hf��T º_©_©Gº ~ º_©G©5� [�T�u{J_HI`IEGX
����X0£f£�B�[���T�dNX6HIT��G`IJGHfT�SüUN��V?deX�E_FideHy�½��E_`\HI��deF�S�J_HIJ�FiJ_V?|�UNT
dNF ºG©5��ê Ë º B º |�m�Ö¡M�B(�}u_TrX6HIF�J_`iTRFiT�UNT�D�HIT�S dN��Hf��Tr�¹|�J_FiF�Hf��T
��de�G�æë|ì3T�UNT�DrHf`iE_XüHf`idN�_�_Tr`{K�`ITr¸���de`idNX��±E_X�T�TrUeTrD�HI`IEGVWJG�_X�TrHfdND
HI`IdN�_�GT�`?HfEan(T�`?HIE°mLT J_mLEau_T¹Hf��`ITrFI��EGUeS,J_X�SkJüFiT�H�E_�&deS�T�X�~
HIde¬�D�J_HIdeEGXµDr��HfFpE_X½Hf��TWT�UNT�DrHf`iE_V?J_�GX�T�HIdeD�D�UN��FiHfT�`aK
Hf`iJ_D�c±J_X�S
Fi��Ean(T�`�|�`iE_¬�UNT6B¡[���T�Tr®WDrdeTrX�D���E_�LHf��T�Hf`ide�G�_T�`�DrE_V$m�deX�JGHfdNE_X�F
��FITrSîdeX1Hf��T�Î$Î0è)è J_X�S(Î)å)è)è�J_X�J_UN�6FiT�F$��J_FWm
TrT�XîV?TrJ_Fi��`ITrS
��FIdNX��(Øîí Î)Î�S�JGHfJTÊ�Ë © K%Ë5ËRÌ�J_X�S deH�deF&ï Ë ©_©Tð B���UNT�D�~
HI`IEGX�F¦J_`iT*`ITrD�EGX�FIHI`I��D�HfTrS�E�ñ?deX�T�JGF�D�JGUeEG`IdNV?T�HIT�`�T�UNT�DrHf`iE_V?J_�G~
X�T�HfdNDµDrUe��FIHIT�`iFxV?J_HID���deX��îJîHf`iJ_D�c,dNX Hf��T½D�TrX6HI`IJGUe~�Hf`iJ_D�c�dNX��
Fi��FIHIT�VòÈ�D�TrX�Hf`iJ_U�TrUeTrD�Hf`iE_X�F{Kgó ô"óVõCËnö © ÊkË ¨ Ì:É*EG`\J_F\DrJ_UNE_`ideV?Tr~



¨

HfTr`�T�UNT�DrHf`iE_V?J_�GX�T�HIdeD¹D�UN��FiHfT�`iF�E_X�Ue�îdNX,Hf��T ��EG`In(J_`iS1`iT��GdeEGX
È1Ë�÷øó ô>ó�÷ � ÉfB3�}UeTrD�HI`IEGVWJG�_X�TrHfdND�DrUe��FIHIT�`iF�J_`iT±deS�TrX�HfdN¬�T�S
m��0Hf��T±D���JG`IJGD�HIT�`ideFiHfdND�F�E_��HI��T�dN`�T�X�Tr`I�G�üS�T�|LE_FideHIdeEGX1dNXkHI��T
D�JGUeEG`IdNV?T�HIT�`nù�D���HIF\J_`iT�J_|�|�UedNT�SüE_XüHI��T���`iJ_D�HIdeEGXüE_�(Hf��T�TrX�~
T�`i�_�WdNX�Hf��T&T�UNT�DrHf`iE_V?J_�GX�T�HIdeD�DrJ_UNE_`ideV?TrHfT�`�J_X�S�HI��T�dNFiE_UNJ_HfdNE_X
E_��Hf��T?D�UN��FiHfTr`{Bp[���T�dNS�T�X�HIde¬�DrJ_HIdeEGX½Tr®WDrdeTrX�D�� ��EG`pJ�|�JGde`�E_�
D�TrX�Hf`iJ_UzT�UNT�DrHf`iE_X�F(deFcä º ö B ðæê © ö B J_X�S¹��E_`*JW|�J_dN`*E_�YD�T�X�HI`IJGUe~
��E_`in(J_`iSîT�UNT�DrHf`iE_X�F�dNF Ü_©TðEê,© ö B B1[���T±D�E�EG`IS�dNX�JGHfT¹E_��HI��T
UNT�|�HIE_X�ÈPJ_UNFIE�JGFIFi��V?T�S HIE�mLT$Hf��T$T�uGT�X�H�DrE6EG`IS�deX�JGHfT�É�J_UNE_X��
Hf��TRm
TrJ_V?UedNX�TRV���FIH���JGUeU!n�dNHf��deX�Ú ©�ú2û E_�¡HI��TRD�TrX�HfT�`�EG�YHI��T
S�TrHfT�DrHfEG`;È|ü.ý.þ1ÿ�� þ��WDr��H$É�HIE?T�X�Fi��`iT�J?�GE6E�S¹T�X�Tr`I�G��V?T�J_Fi��`iT�~
V?T�X�H�dNXkHI��T D�JGUeEG`IdNV?T�HfTr`{Bî[���dNF�D���H���JGF?J_X,T�®?D�dNT�X�Dr�îE_�
ä ¨Tð êü© ö Ë5È:Ù������$É êü© ö ¨ È:Ù��>Ù�ÉfK
J_X�SµdeH�n}JGF&S�T�HfTr`IV?dNX�T�S½��`IEGV
FiHf��S�dNT�F�n�deHI� V?deX�deV���V m�deJGFxTru_T�X�HIF{Bó[���T�Tr®?D�dNT�X�DrdeTrFxE_�
Hf��T\deS�T�X�HfdN¬�D�JGHfdNE_X Dr��HfFaK]HI��T\Hf`idN�_�_Tr`�FITrUeTrD�HIdeEGX¹JGX�S Hf��T\u_Tr`I~
HfTr¼îD���H�K¦V?TrJ_Fi��`ITrS1��FidNX���Ø í Î)Î�S�J_HIJ½n(T�`iT�HIJ_cGT�X1dNX�HfE
J_DrD�EG��X�H�n���T�X?T�u{J_UN��JGHfdNX��pHf��T�Fide�GX�J_U]JGD�DrT�|�HIJ_X�DrT(JGX�S?m�J_D�c�~
�_`iE_��X�S T�FiHfdNV?J_HfT�B�Q6T�HIF&JG`IT\`iT�DrE_X�FiHf`i��DrHfT�S ��FIdNX��xJ�D�EGX�T\E_�
¬�¼�T�S°`iJ_S�dN��F
	Aã È��Kô Z�
 ��� Z Éyã © ö��$JGX�S°`ITr¸6��de`iT�S°HfE
��JauGT�ó ô"ó�õ º B © B�Q6T�HIF\��Jau_TWmLT�T�XüDrJ_UNdem�`iJ_HIT�S°J_FRJ±����X�DrHfdNE_X
E_�8ô�J_X�S�ëgì0JGX�S Hf��Trde`�T�X�T�`i�_�xdNF�DrE_`i`ITrD�HIT�S±HfE�Hf��T\|�J_`iHfE_X
UNT�u_TrU2ÊkË º ÌsB±�&T���HI`IdNX�EGF�|�`iE�S���DrT�V?deFiFIdNX��½Hf`iJ_X�Fiu_Tr`IFiT?T�X�Tr`I�G�6K
�ëgì(K]n���dND�� dNF�V?T�JGFI��`iT�S±m��xm�J_UNJ_X�DrdeX���HI��T\DrJ_UNE_`ideV?T�HIT�`�TrX�~
T�`i�_��dNX±Hf��TRHI`IJGX�Fiu_T�`iFiT&|�UNJ_X�T6B
£yX0Hf��T�JGX�J_UN��FITrF\n(T�S�T�FiD�`idemLT���Tr`IT�K�HI��T�Fide�GX�J_U�FITrUeTrD�HfdNE_X
D�`idNHfT�`idNJ½JG`IT�FITrHWJGD�DrE_`iS�deX��µHfEüHI��T±c6dNX�TrVWJGHfdND�S�deFiHf`idem���HfdNE_X
È�T�B �zB ëgì>E_��Hf��TüT�UNT�DrHf`iE_X�F JGX�S£ëgì>E_��Hf��T¹�fTrHfFnÉ$EG��S�T�~
D�Ja�±|�`iE�S���DrHfF�S�T�HIT�`iVWdNX�TrSµ��`iE_V�j�EGX6HIT¹��JG`IUNE°ÈPjk�cÉ�FiHf��S�~
dNT�FaK�E_|�HIdeV?dN��T�S1HfEµTrUedNV?deX�J_HfT�m�J_D�c��G`IEG��X�Sün�deHI�1J�V?dNX�dNVWJGU
UNE_FiF�EG��FIdN�_X�JGU}Tru_TrX6HIF)ÊkË � K¥Ë B ÌyB�£yXkHf��T¹S�dNT�UNT�DrHf`iE_XîJGX�S±�fT�HIF
HfEG|
EGUeEG�_��K*n}T½FITrUeTrD�H¹T�uGT�X�HfF¹n�deHI�óHyn(E1`iT�DrE_X�FiHf`i��DrHfT�S3dNFiE_~
UNJ_HfTrS�TrUeTrD�HI`IEGX�F}n�dNHf�&ë ì�� º_¨ l(T��WB]C�H(UNT�JGFIH(E_X�T&TrUeTrD�Hf`iE_X
dNF�`iT�¸���dN`iT�S HfE¹mLT�DrT�X�Hf`iJ_UyK
n���deUNTWHf��TWE_HI��T�`�D�JGX�m
TWD�TrX�Hf`iJ_U
E_`?��EG`In(J_`iSYB0�}u_TrX6HIF�JG`IT¹����`iHf��Tr`�FITrUeTrD�HIT�S,de��Hf��Tr`IT±JG`IT¹J_H
UNT�J_FiH$Hyn(E?�fTrHfFWn�deHI�§ë ì�� �_© JGX�S<Ë ¨ l(T��WBY[���T�S�J_HIJ_FiT�H
FiT�UNT�D�HIT�S3JGm
EauGT deF�S�E_V?dNX�J_HIT�S3m�� ´R��A |�`iE�S���D�HIdeEGX3E_�*Ø
mLE_FiE_X�F�deX½J_FiFIE�DrdeJGHfdNE_X n�dNHf���fTrHfFpJ_X�S�� Ý�&|�`iE�S���D�HIdeEGX�n���Tr`IT
mLE_Hf�°Hf��T���¤ Fp��`IEGV HfEG|µS�TrD�Ja� dNX�HfE¹J_XµTrUeTrD�HI`IEGXµJ_X�S½X�Tr��~
Hf`idNX�ELB1[YEü`iT�S���D�T±Hf��TrFIT±m�JGD�c��_`iE_��X�S�F�HI��T ��E_UNUeEan�dNX��°D���HIF
J_`iTpJ_|�|�UedNT�S8ù�d2É�uGT�HIE�E_��T�u_TrX�HfF�n���EGFITp`iT�DrE_X�FiHf`i��D�HIT�S¹S�dNUeTr|�~
HfEGXîV?J_FiF$��JGUeUNF�dNXîHI��Txn�dNX�S�Ean��.Ú�õ û þ,þ�õ Ë5Ë © l(Tr� � D�Z
HfE3`iT�V?EauGT°HI��T0V?E_FiH�E_�WHf��T(Ø 
 �fT�HfFµD�E_X�HI`IdNm���HIdeEGXYK�ded:É
ëgì|Èkè M É 
 ëgìgÈ#è Z É � Ü_¨ l(Tr� J_X�Sçëgì|È:Î M É 
 ë|ìgÈ,Î Z É � Ü_¨
l(T��?K
dedNd2É È:ëgì|Èkè M É 
 ë|ìgÈ#è Z É1É Z�
 È:ëgì|È:Î M É 
 ëgìgÈ:Î Z É0É Z �º_©G© l(T�� HIE `iT�V?Eau_TüHf��Tî`ITrV?J_dNX�deX��GØ 
 �fT�HfF°J_X�S�HIE_|
D�EGX�Hf`idem���HfdNE_X�FaBR�°T�FIHI��S�dNT�S°Hf��T�|�`IEG|
Tr`IHIdeTrF�EG��HI��T?|����6FidND�F
m�JGD�c6�G`IEG��X�S�F�m����_TrX�T�`iJ_HIdeX��xHf��T�|�`IE�DrT�FiFKØ 
 º �fTrHfF\n�dNHf�
C��Y��l(�}��ÊkË.Ú�Ì 
 �����Y�3£�l¬ÊkË��RÌVÈ�HIE$|LT�`i��E_`iV |�JG`IHIE_X�Fi��Ean�~
T�`idNX��
ÉxJ_X�S�� Ý�°n�dNHf�>��¢&[���£yC ÊkË Ü ÌyKWHf��TrX |�J_FiFIdNX���Hf��TrV
Hf��`IEG���_� J�DrE_V?|�UNT�HIT,FidNV$��UNJ_HIdeEGX�E_��Hf��T���A�� £I£½S�TrHfTrD�~
HfEG`Rm�J_FiT�S½E_X3l(��C&��[;ÊkË.ä5Ì¦JGX�S°����UeU�T�u_TrX�H�`iT�DrE_X�FiHf`i��DrHfdNE_XYB
¥(Hf��T�`�m�J_D�c��_`iE_��X�S�F���`iE_V�� Ý ��K Ø(í��|Ý�¦K�� � J_`iT�X�Tr�_UNde�Gdem�UeT
S���T�HfE�HI��T�TrUeTrD�Hf`iE_X0dNFiE_UNJ_HfdNE_XüJGX�S0UeJG`I�GT�T�UNT�DrHf`iE_X0J_X�S¹�fT�H
Hf`iJ_X�FIuGT�`iFIT\TrX�T�`i�_�¹`iT�¸���dN`ITrVWTrX�HfFaB�[�E¹X�E_`iV?J_UNde�rT\Hf��T?X���V?~
mLT�`±E_�\FidNV$��UNJ_HIT�S Tru_T�X�HIF�HIEkS�JGHfJkn}T°��FiT�S HI��T°Hf��TrE_`iT�HfdN~
D�JGU�Dr`IEGFIF�FITrD�HfdNE_X�F$��E_`!� Ý�$��`IEGV Ê ºG© Ì}JGX�Sî��EG`�×#"tØ í Î)Î 


�%$'& ¤)(
*.S+(-,�hRlmPRX�hRlmPRfIN1j�O:PRb?N1vmvnhRW�O:f
¦VlmO:i¥O:e$OtN1vnPsb:b:e$b?Lkf:OtN,O:luf:O:lmh�N,v
N1XYQ�f:�5f:O:Ps� N1O:lmh�`>N1X�Q �$_]¢(�V� ¤��tW�dYd PRb>vmlm��lmO:f8e]X�O:iYPVd�b:enQYWYhsO:lue]X
hRb:e$f:fIf:PRhRO:lme$X/.
��btN1XYh1iYlmX�q�jkbtN1hsO:lue]X0& bt\TN,f�Ngj�WYX�hRO:lme$X�e$j2143�58\
jke$b?O:i�PcO�¦�e�h0iTN1XYX�PRvmft�
687:9 L:®�PR��¯<; ß ` ����=>= ��¡�=>=

? L:¢�`�@A.B& btLkdY�T` ? L:¢�`C@D.B& btLkd��7`
�,^$^ EGF�^ �m_ �$�m�]� Z'F�^ �mZ][ _$�HE$�
�,­$^ �]Z!F�^ �m_ ^ �mZ]_ I'F°^��JE ^ �m[$�
�][1^ Z]�!F�^ �HI ^ �m�,­ I'F°^��JE ^ �m[$_
Z,^$^ �]Z!Fç�$�mZ ^ � ^�� �$['F��]�u� ^ �m�KE
Z]Z1^ �]_!FçZ$� ^ ^ � ^LI �$�'F��]�u_ ^ �mZ1­
Z,­$^ ��I!FçZ$� ^ ^ � ^LE Z1^MF��]�u[ ^ �mZ$�
Z][1^ ­]^NFçZ$� ^ ^ � ^LE Z$Z'F��]�JE ^ �mZ$Z

º �fTrHfF���`IEGV Ê º ËRÌyB3[���TµT�¼�|
TrD�HIT�S�X���V$mLT�`�EG�*Ø 
 º �fTrHfF
Tru_TrX6HIF�dNF�Ë�ö ä ê°© ö B B([���T$Tr¼6|LT�DrHfTrS�X���V$mLT�`&E_�O� Ý��T�uGT�X�HfF&deF
© ö �G¨|ê�© ö © Ú�Tru_TrX6HIF{B¡[���T�m�J_D�c��_`iE_��X�S�JG`IdNFIdNX��R��`iE_V V$��UNHfd �fT�H
Tru_TrX6HIF¦n���T�`iT�J(�fT�H�deF�V?dNFIV?TrJ_Fi��`ITrS�JGF�J_X?TrUeTrD�Hf`iE_X�È���JGc_T�ÉLdeF
DrJ_UND���UNJ_HIT�S���FIdNX��?S�JGHfJLK6��EG`*m
EGHf�¹Hf��dNF�J_X�J_UN�6FidNF}JGX�S�HI��TRE_X�T
HI��J_H���E_UNUeEan�FaB�[���T\V?T�Hf��E6S ��FITrS `ITrUedNT�F�EGX±Hf��T�J_FiFI��V?|�HIdeEGX
HI��J_HpHI��T?��J_c_TWT�UNT�DrHf`iE_X½|�`IE�S���D�T�S½m�� J\�fTrHRn�deUNU�m
T?J_DrD�EGVW~
|�J_X�dNT�S�m��WE_HI��T�`(|�J_`iHfdND�UNT�F}|�`iE6S���D�TrS�m���HI��T&��`iJ_�GV?T�X�HfJGHfdNE_X
EG�¡HI��T(�fT�H:P�Hf����F�HI��TRdeFiE_UNJ_HIdeEGXx��`iJ_DrHfdNE_X¹E_�¡HI��TR��J_cGTpT�UNT�D�HI`IEGX
n�dNUNUY�GT�X�Tr`IJGUeUN�xmLT$UNJ_`i�_Tr`�Hf��JGX�Hf��T�E_X�T$D�E_`i`iT�Fi|
EGX�S�dNX���HfE�J
`iT�JGU�TrUeTrD�Hf`iE_X�B�[���T�deFiE_UNJ_HIdeEGX0��`IJGD�HIdeEGXîdeFWS�Tr¬�X�T�Sk��T�`iTxJGF)ù
È,ë�QSR+T þì Ò�ë�QSUHV:W � þ1ÿì ÉS"�ë�QSUHV:W � þ,ÿì n���T�`iT�ë�QSR+T þì deF}Hf��T�Fi��V E_�zHf��T
TrUeTrD�HI`IEGVWJG�_X�TrHfdND J_X�S ��J_S�`iE_X�deD�HI`IJGX�Fiu_T�`iFiT¹TrX�T�`i�_dNT�F�V?T�J_~
Fi��`iT�S�dNXxJGUeULHfEan(T�`iF�dNXxJW`iJ_S�dN��FX	�ã È���� Z�
 �Kô Z ÉVã © ö B
JG`IEG��X�S\HI��T(T�UNT�D�HI`IEGX\J_X�S
ë�QSUHV:W � þ1ÿì dNF�Hf��T*Hf`iJ_X�FIuGT�`iFIT¦TrUeTrD�Hf`iE_~
V?JG�_X�TrHfdNDRT�X�Tr`I�G��E_��Hf��TRTrUeTrD�HI`IEGXYB¦[���TR|���J_FiTRFI|�J_D�TpDrE_`i`ITr~
Fi|LE_X�S�dNX���HfE$HI��T�Hyn(E\TrUeTrD�Hf`iE_XxdeFiE_UNJ_HIdeEGX���`IJGD�HfdNE_X�F�È:Î)Î0è)è É!E_`
HIERE_X�T*TrUeTrD�Hf`iE_X?dNFIEGUeJGHfdNE_XW��`IJGD�HIdeEGX�JGX�S?Hf��T �ëgì�È:Î)å)è)è ÉLdeF�S�de~
u�dNS�T�SRdNXRS�dN^
Tr`ITrX�H�`ITr�_dNE_X�FaBz�°T�J_FiFi��V?T�Hf��JGH�Hf��T�`iT�deFYX�E�DrE_`i~
`iT�UNJ_HIdeEGX�m
TrHyn}TrT�X�HI��T�deFiE_UNJ_HIdeEGX�E_�!Hf��T&Hyn(E\T�UNT�DrHf`iE_X�F�È:Î)Î0è)è É
JGX�SµHI��T?deFiE_UNJ_HIdeEGX�E_��Hf��T?T�UNT�DrHf`iE_X½J_X�S �ëgì�È:Î)å)è)è ÉfBp£yX°Hf��T
`iT��GdeEGX�n���T�`iT�mLE_HI� T�UNT�DrHf`iE_X�F���JauGTpUeJG`I�GT�dNFiE_UNJ_HfdNE_X¹��`iJ_D�HIdeEGX
È,Î)Î1è)è ÉfK!E_`pn���T�`iTWHf��T �ë ì dNFRFIV?JGUeU�J_X�S½HI��T?deFiE_UNJ_HIdeEGXµ��`iJ_D�~
HIdeEGX½EG��HI��T?T�UNT�D�HI`IEGX½dNFRUNJ_`i�_T�È,Î)å)è)è É(HI��T�Y2Z>D�EGX6HI`IdNm���HIdeEGX
dNFpT�¼�|LT�D�HIT�SüHfE¹mLTWX�T��_UNdN�_dNm�UeT�BR�°T?D�J_UNU¦Hf��T�FiT�m�JGD�c��_`iE_��X�S�~
S�E_V?deX�J_HfTrS�`ITr�_dNE_X�FaB!�3dNHf�xHf��TrFIT�JGFIFi��V?|�HIdeEGX�F���`iE_V>Hf��T�`iJ_~
HIdeEpEG�
HI��T�X���V$mLT�`�EG�
Tru_TrX6HIF¦deX?HI��T�m�J_D�c��G`IEG��X�S�~�S�E_V?dNX�J_HIT�S
`iT��GdeEGX�F�n(T�DrJ_X�Tr¼�Hf`iJ_|LE_UNJ_HfT�Hf��T�D�EGX6HI`IdNm���HIdeEGX�dNXxHf��T&Fide�GX�J_U
`iT��GdeEGXYB �½TüTrFIHIdeV?J_HIT © Õ�v�[ �Ö]v ��JGc_TµTru_TrX6HIF�dNX�Hf��T°D�TrX6HI`IJGUe~DrT�X�Hf`iJ_U
D�JGHfT��GE_`i�$JGX�S B ö ©}ê�º ö © deXxHf��T�D�TrX6HI`IJGUe~���E_`in(J_`iS�DrJ_Hf~
Tr�_EG`I��B�[���T�¬�X�JGUzm�J_D�c��_`iE_��X�S�T�FiHfdNV?J_HfT�dNFcÚ ö º¥ê º ö º Tru_TrX6HIF{B
�°TîD���TrD�c_TrSóHI��T0|�`iT�S�dND�HIdeEGX�EG�?E_��` m�JGD�c��_`iE_��X�S�FiE_��`iD�TrF
n�dNHf�,S�JGHfJüdeX,JüD�EGX6HI`IEGU*`ITr�_dNE_X1S�T�¬�X�TrSkm��î`iT�¸���dN`ideX��°Hyn(E
TrUeTrD�HI`IEGX�F�n�dNHf��ëgì � º_¨ l(Tr�WK º �fTrHfFpn�deHI��ëgì � �G© l(T��
JGX�S�Ú5Ú�õ û þ,þ�õ£Ë5Ë © l(T�� � D�Z�B*�½T�E_m�FiT�`iu_T
Ë © ��Tru_T�X�HIF�dNX
JG�_`iT�TrVWTrX�H}n�dNHf�4Ë5Ë ��ê Ë ¨ |�`iT�S�dND�HIT�S±��`iE_V q�j |�`iE�D�TrFIFiT�FaB
[���TWT�®?D�dNT�X�D�� HfE¹S�TrHfT�DrH&EG��`pFIdN�_X�J_U�n}JGF&EGm�HfJGdeX�TrSµ��`iE_V
j,�°FIdNV$��UNJ_HIT�S��*´ ÈP��¢&[���£yC�É¡HfE�J_DrD�E_��X6H���E_`�c�dNX�T�V?JGHfdND�J_U
JGX�S��GT�E_V?TrHf`ideDrJ_U�J_D�DrT�|�HIJ_X�DrT�F&J_X�S½deH�deF�`iT�|LE_`iHfT�SµdeX½[YJGm�UeT
£&��E_`pu{J_`ideEG��Fp�(´ V?JGFIFpu{J_UN��T�FaB$[���T?��E_UNUeEan�dNX��¹FI��FiHfT�V?JGHfdND
��X�D�Tr`IHIJ_dNX6HIdeTrFpJ_`iT�DrE_X�FideS�T�`iT�Sµn���T�XüD�JGUeDr��UeJGHfdNX��¹FIdN�_X�JGU�J_D�~



Ú

D�Tr|�HfJGX�D�T?JGX�Süm�J_D�c��_`iE_��X�S�|�`iT�S�dND�HIdeEGX�Fnù�Ue��V?dNX�E_FidNHy��È Ú ð ÉIK
D���EGdeDrTxE_�&|�J_`iHfEGXîS�dNFIHI`IdNm���HIdeEGXk����X�D�HIdeEGX�F�È º BkË ð ÉIK¦FiHfJ_HIdeFiHfdN~
D�JGU¡��X�D�T�`iHfJGdeX�Hy�¹E_��jk�GÈ,õ�Ë ð ÉfKa�fT�H�TrX�T�`i�_��FIDrJ_UNT�È:õ Ë ð ÉIK
FiHfJ_HIdeFiHfdND�FxE_��Ø í ÎRÕcÎnÖ FiJ_V?|�UNT�È © B Ü
ð É�JGX�S�ü ý.þ1ÿ�� þ�� Dr��H
È © B ¨Tð ÉfB�C���HIT�`RJ_UNU¦FiT�UNT�D�HIdeEGX½Dr��HfFaK B Tru_T�X�HIF�JG`IT?UNT���HRdNX½HI��T
Î)Î0è$èWD���J_X�X�T�U!S�JGHfJLB
£yX Hf��T½FITrJ_`iD���deX HI��TµTrUeTrD�HI`IEGX3J_X�S3X�Tr��Hf`idNX�Eî|�UN��F¹Hyn}E
�fT�HIF HfEG|
EGUeEG�_�6K�n}T°FITrUeTrD�H¹T�uGT�X�HfF¹n�deHI�óEGX�T°`ITrD�E_X�FIHI`I��DrHfTrS
dNFIEGUeJGHfT�S±TrUeTrD�Hf`iE_X n�dNHf��ë ì\� º_¨ l(Tr�WB�[���T\T�UNT�DrHf`iE_X±dNF�`iT�~
¸���dN`ITrSkHIE°mLT D�TrX�Hf`iJ_U%È,ó ô"óy÷øËnö © ÉIBî�°T u_TrHfE°T�uGT�X�HfF�n�dNHf�
J,FITrD�E_X�S D�TrX6HI`IJGU&EG`���EG`In(J_`iS TrUeTrD�Hf`iE_X HfE,m
TüE_`iHf��E_�_EGX�J_U
HfEüHI��T |�`iT�u�deEG��F�J_X�J_UN�6FidNF{Bk�°T Hf��TrX,FiT�UNT�DrH?T�u_TrX�HfF�n���Tr`IT
Hf��T�`iTRdeF�J?UNJ_`i�_TpV?deFiFideX��?HI`IJGX�FIuGT�`iFIT�T�X�T�`i�_�6K �ë|ì � Ú © l(T��
J_X�SkJGHWUNT�JGFIHWHyn(Ex�fTrHfF�n�dNHf�,�|ì � �_© l(T�� dNXkHI��T `IJGX��_T
ó ô>ó"÷ º B�[���dNF&HIdeV?TWHf��T�FITrUeTrD�HIT�SµS�J_HfJGFITrH�dNF�S�E_V?deX�J_HfTrS�m��
´R��A |�`iE�S���DrHfdNE_X�E_�]� m
EGFIEGX�F�deX3JGFIFiE�D�dNJ_HIdeEGX1n�dNHf�°�fT�HIF
J_X�S�HfEG|�¸6��J_`ic�|�JGde`iFaKan���Tr`IT�TrdeHI��T�`(mLE_Hf�xHf��T^��¤ F(��`IEGV HI��T
HfEG|�|�JGde`�S�T�D�Ja�WdNX6HIE Ñ�å$J_X�S�EGX�T�UNT�|�HIE_X�dNF�X�EGH�dNS�T�X�HIde¬�TrSYK_E_`
E_X�T�E_�¡Hf��T_�GÙ*S�T�DrJa��F}UNT�|�HIE_X�dND�JGUeUN�?J_X�S�Hf��T�E_HI��T�`*��JGS�`iE_X�~
dND�J_UNUN�6B½C.FiV?J_UNU}FiE_��`IDrTxE_��m�J_D�c��_`iE_��X�SüdeF?`iT�|�`iT�FiT�X�HfTrSîm��
Ø 
 º �fT�HIF{K�n���T�`iT�EGX�TWE_��HI��T?T�UNT�DrHf`iE_X�FpdNFRX�E_HpdNS�T�X�HfdN¬�TrSYB
[�E¹`iT�S���D�T�HI��T�FiT?m�J_D�c��_`iE_��X�S�FpHf��T���EGUeUNEan�dNX���Dr��HfF$J_`iTWJG|�~
|�UNdeTrS8ù�d:É����>È �ë|ì�Ò�è�Î��$É � Ë © R�HfE°u_TrHfE½T�u_TrX�HfFWn���T�`iT�HI��T
Hf`iJ_X�FIuGT�`iFIT\V?dNFIFidNX��±T�X�Tr`I�G�¹dNFpV?deFi~�V?TrJ_Fi��`ITrSµS���TWHIE�J$�fT�HI~
|LE_dNX6HIdeX��$HfEWJ$X�E_X�dNX�FiHf`i��V?T�X�HfTrSx`iT��_dNE_X�EG��Hf��T&DrJ_UNE_`ideV?T�HIT�`
KYded:É:ë|ìgÈ#è M É 
 ëgìIÈ#è Z É � ÜG©a` ÎKb?K�dedNd:É�Hf`iJ_X�FIuGT�`iFIT?V?J_FiF\E_�
T�UNT�DrHf`iE_X�~�X�Tr��Hf`ideX�E¹Fi��FIHIT�V�K2c�ìIÈ,Î$å
É � Ë ºG©8` ÎKbd" ú ZxHfE `iT�~
S���DrTpHf��T
� 
 º �fT�HfF�D�E_X�HI`IdNm���HIdeEGXYBY�½TpFiHf��S�dNT�S±HI��Tp|�`IEG|�~
T�`iHfdNT�F�E_��HI��T0� 
 �fT�HIF{K-� Ý�\JGX�S(Ø 
 º �fT�HfFWm�JGD�c6�G`IEG��X�S�F
��FideX���jk�,FideV���UeJGHfTrS T�u_TrX�HfF�ÈPC��Y��l(��� 
 �����Y�3£�l�J_X�S
��¢&[���£yC*ÉfB*[���Tüm�JGD�c��_`iE_��X�S3��`iE_Ve� í å�f�� 
 º �fT�HIF
È�C&�¡�pl(��� 
 �&���Y�3£�l�É�dNFRX�Tr�_UNde�Gdem�UNT?J_��HIT�`RHf��TW¬�X�J_U¦V?J_FiF
n�dNX�S�Ean Dr��H�È�FiT�T±mLT�UNEan;ÉfK¦JGF?J_F�dNF�Hf��T±m�JGD�c6�G`IEG��X�SîDrE_V?~
dNX��½��`iE_V V?dNFIdNS�T�X�HIde¬�TrSkUNT�|�HfE_X�FWJGX�S1��JGUeFiT �ë ì B3¥(��`?¬�X�J_U
D���H�D�EGX�FIdNFiHfF�dNX�FiT�UNT�D�HIdeX���T�u_TrX�HfF���JGUeUNdeX���deX JxVWJGFIF�n�deX�S�Ean
S�Tr¬�X�T�S$J_`iE_��X�SRHI��T��*´°V?J_FiF¡dNX\Hf��T}��E_UNUeEan�dNX���n(Ja�6B!�½T}D�J_UN~
D���UeJGHfT$HI��T$dNX�u{J_`ideJGX6H�VWJGFIF�E_�¦HI��T$TrUeTrD�HI`IEGX�~ �fTrH�Fi��FIHIT�V J_X�S
Hf��T Hf`iJ_X�Fiu_Tr`IFiTxV?J_FiF�E_��Hf��T X�T���HI`IdNX�EG~ �fTrHWFi��FIHIT�V�B l(dNu_T�X
Hf��T�S�TrD�Ja�°E_��HI��T�Hyn(E��*´(F{K�HI��T�`iTxJG`IT�Hyn(E�|LE_FiFIdNm�UNTxV?J_FiF
D�EGV$m�dNX�JGHfdNE_X�F���EG`�HI��T\T�UNT�DrHf`iE_X±J_X�S Hf��T�X�T���HI`IdNX�E�n�dNHf��HI��T
Hyn(E$UNT�J_S�deX����fT�HIF{BY�°TpD���E�E_FiT�Hf��T&DrE_V$m�deX�JGHfdNE_X�F(Hf��J_H(VWdNX�dN~
V?de�rT*Hf��T*S�dN^
Tr`ITrX�D�T*mLT�Hyn(T�TrX�HI��T*T�UNT�D�HI`IEGX�~ �fT�H�VWJGFIF�JGX�S�HI��T
X�Tr��Hf`ideX�E_~ �fT�HRHf`iJ_X�FIuGT�`iFITWV?J_FiF{B?�°T�¬�H$Hf��T�|LT�JGcµEG�}HI��T�ß]à
g ßKh6S�dNFIHI`IdNm���HIdeEGXWn�dNHf�?Jxl(JG��FIFidNJ_XYK{HIERE_m�HIJ_dNX�JGX?T�FiHfdNVWJGHfT*E_�
Hf��T�FI|�`iT�JGS$EG��Hf��T�S�deFiHf`idNm���HfdNE_XWdNXWHI��T�Fide�GX�J_U�`iT��_dNE_X�ÈSi þ ÉfK«J_F
n(T�UNU]J_F¦Hf��T�å?Ò�è�Î���HI`IJGX�FIuGT�`iFIT(V?J_FiF¦S�dNFIHI`IdNm���HIdeEGXYK{HfEREGm�HfJGdeX
ikj
BY£yX�HI��TRc�deX�TrV?J_HfdND�|�UeJGX�TpE_� û È,ÎIÒ�è�Î��$É¡u�F û ì È:å�Ò�è�Î��$É
n(T&S�Tr¬�X�TpHf��T�FidNS�T�F*E_�Y`ITrD�HIJ_X��G��UeJG`}mLEa¼�T�F(D�TrX6HIT�`iT�S�J_`iE_��X�S
u{J_`ideEG��F�X�E_V?deX�J_U��*´,V?J_FiF�J_F �^l i þ ² j�BY�
E_`�TrJ_D����*´kVWJGFIFaKT�uGT�X�HfF�J_`iT�JGD�D�Tr|�HfTrS\dN��Hf��Tr�R��J_UNUGdNX�FideS�T}HI��T�`iT�DrHfJ_X��_��UNJ_`Ym
Ea¼�B
[���TWEau_Tr`IJGUeUYFITrUeTrD�HfdNE_XµT�®?D�dNT�X�Dr� ��E_`pu{J_`ideEG��F��*´ V?J_FiFITrF&dNF
�_dNu_TrX?deX�[�J_m�UNT�£�B«�½T�D���T�D�c_TrS�HI��T�FidNV$��UNJ_HIdeEGXW|�`ITrS�deDrHfdNE_X?E_�
E_��`�m�JGD�c6�G`IEG��X�S?FiE_��`iD�TrF�n�dNHf��S�JGHfJ�deX�J$D�E_X�HI`IEGU�`iT��_dNE_X�S�T�~
¬�X�TrS?m6��`ITr¸���de`idNX��pE_X�T�TrUeTrD�Hf`iE_XWn�dNHf��ëgì � º_¨ l(Tr�WK �ëgì �
�_¨ l(T��8J_X�S º �fT�HfFRn�dNHf�æëgì � �_© l(T��WBL�°TWE_m�FiT�`iu_T ¨5� Ú
T�uGT�X�HfF�deXkJ_�G`ITrT�V?T�X�HRn�dNHf� ¨G©5�4ê8ºGº |�`iT�S�dND�HIT�Sî��`iE_V q�j

�%$'& ¤)(m*S*RS��7lmX7N,v8X�W��y� PRbce]jVPR�)PRX�O:fcf:W�b:�5lm��lmXYq�N,vmv�hRW�O:f¥lmX�O:iYP
PRvmPRhRO:b:e$XT\?��luf:f:lmX�q�PRX�PRb:q$�çN1X�QankPRO:f*O:e]d e$vme$q]�5\?hse$��dTN1b:PRQ4¦VlmO:i
�7N1h1x�q$b:e]WYXYQ�Ps�5d PshROtN1O:lme$X�ft\gN,f N�jkW�XYhRO:lme$X�e]jgO:i�PK¤�¨(� N,f:f LklmX
®�PR��¯,h ß `:�o(8b:b:e]b:f�luX�hRvmWYQ�P�f:OtN1O:lmf:O:lmh�N1v�N1X�Q�f:��f:O:PR��N1O:lmh�WYX�hRPRb:p
OtN1lmX�O��5�
1�N,f:f aqp Z2nkPRO:f O:e]d r p ZdnkPsO:f �Te]OtN1v M�N1OtN
�$Z,^ �]�m_!F�^ �m�C�$�m�!F�^ �m_£^�� ^�[!F°^ � ^ �£­��u�!Fç�]� ^ [
�1­]^ �]�m_!F�^ �m�C�$�m�!F�^ �m[£^�� ^LI!F°^ � ^ Z£­��JE!Fç�]� ^ ­
�$[,^ Z]�m_!Fç�$�m�CZ$�HI!F�^ �m[£^�� ^LI!F°^ � ^ ZC_]� ­NFç�]�mZ ­
�KI,^ Z]�m_!Fç�$�m�CZ$� ­NF�^ �m_£^�� ^LI!F°^ � ^ ZC_]� ^NFç�]�mZ ­
Z1^]^ Z]�m_!Fç�$�m�CZ$� ^NF�^ �m_£^�� ^LE!F°^ � ^ Z£­��u[!Fç�]�mZ ­
Z$Z,^ Z]� ^NFç�$� ^î�$�m[!F�^ �m�£^�� ^�[!F°^ � ^ ZC�]�JE!Fç�]�m� Z
Z1­]^ Z]� ^NFç�$� ^î�$�m�!F�^ �m�£^�� ^�[!F°^ � ^ ZC�]�u�!Fç�]� ^ Z
Z$[,^ �]�m_!Fç�$� ^C^ �HI!F�^ �m�£^�� ^]­NF°^ � ^ ZCZ]� ­NF�^��m� Z

|�`IE�D�TrFIFiT�FaB
[���TWT�®?D�dNT�X�D�� HfE¹S�TrHfT�DrH&EG��`pFIdN�_X�J_U�n}JGF&EGm�HfJGdeX�TrSµ��`iE_V
j,� FIdNV$��UeJGHfT�S,�(´ S�J_HIJçÈP��¢�[��&£yC�ÉIB�[���T±��E_UNUeEan�dNX��µFi��FI~
HIT�V?J_HIdeD���X�D�T�`iHfJGdeX�HIdeTrF°JG`IT,D�EGX�FideS�Tr`ITrS�n���TrX DrJ_UND���UNJ_HIdeX��
FidN�_X�JGU�J_DrD�T�|�HfJ_X�D�T\JGX�S m�J_D�c��G`IEG��X�S±|�`iT�S�dND�HIdeEGX�F)ù�UN��V?deX�EGFI~
dNHy�CÈ Ú ð ÉIK�D���EGdeDrT3E_� HI��T |�JG`IHIE_X S�dNFIHI`IdNm���HIdeEGX ����X�DrHfdNE_X�F
È º BkË ð ÉfK¦FIHIJ_HfdNFiHfdND�F?E_��j,� È:õ ËGB ©Tð ÉfK
�fTrH�TrX�T�`i�_�üFiD�J_UNT°È,õ
Ë ð ÉfK(T�UNT�DrHf`iE_X�dNS�T�X�HfdN¬�DrJ_HfdNE_XEÈ © B Ú ð ÉfKyü�ý.þ,ÿ+� þ��0Dr��H�È © B ¨
ð ÉfK
dNX�dNHfdNJ_U�JGX�S0¬�X�JGU�FiHfJ_HIT�`IJGS�dNJ_HfdNE_X�È1ËGBs� ð ÉfBx[���T�X���V$mLT�`\EG�
Tru_TrX6HIF�deX TrJ_D��±V?J_FiF�`ITr�_dNE_XYK]J_��HfTr`�J_UNU�FiT�UNT�DrHfdNE_X±D���HIF{K�D�EGVW~
|�J_`iT�S1n�dNHf�,Hf��T¹m�J_D�c��_`iE_��X�SîT�¼�|LT�D�HIJ_HIdeEGX�F?deF�`iT�|LE_`iHfTrS1dNX
[�J_m�UeTp£f£�B
£yX�HI��T�JGX�J_UN��FITrF�S�TrFIDr`IdNm
TrS�J_mLEau_T$Hf��T�X6��V$mLT�`�E_�¦T�uGT�X�HfF
|�J_FiFIdNX��RHf��T�FiT�UNT�D�HIdeEGX�D���HIF}dNF�DrE_X�FidNFIHIT�X�H�n�dNHf��HI��T�Tr¼6|LT�DrHfTrS
X���V�m
Tr`�EG�Lm�J_D�c��_`iE_��X�S�Tru_T�X�HIF{B¡[���T�DrE_X�DrUe��FidNE_X?E_�zHf��T�Hyn(E
FiT�JG`ID���T�F�deF¦HI��J_H¦HI��T�`iT�dNF¦X�ER�(´îFIdN�_X�JGU2ù���T�X�D�T*n}T�S�T�`ideuGT}JGX
��|�|
Tr`\UNdeV?dNHRE_XüHf��T��*´ |�`iE�S���DrHfdNE_XüD�`iE_FiFpFITrD�HfdNE_X°J_H�ä ¨
ð
DrE_X�¬�S�T�X�DrTpUeTru_T�UyBY�½TR��FITpJ��*Ja�_TrFIdNJ_X�JG|�|�`iE_JGD��8Ê ºGº Ì�n�deHI�±J
Í�J_H�|�`IdNE_`}��E_`�HI��T�FIdN�_X�JGU�Dr`IEGFIF}FITrD�HfdNE_XxJ_X�Sµl(JG��FIFidNJ_X�|�`idNE_`iF
��EG`�JGD�D�Tr|�HfJGX�D�TRJGX�S�m�JGD�c��_`iE_��X�S¹��X�DrT�`iHfJGdeX�HfdNT�FaB([���T�D�`iE_FiF
FiT�DrHfdNE_X\UNdNVWdNHfF�JG`IT�HIJ_m���UeJGHfT�S$deX�[YJGm�UeT}£!J_X�S$Hf��T(V?J_FiFYUNdeV?dNHfF
JG`IT&HfJGm���UNJ_HfTrSxdNX�[�J_m�UeT�£f£I£�B6[YE�D�E_V?|�JG`IT&E_��`*Tr¼6|LT�`idNVWTrX�HfJ_U
`iT�Fi��UNHfF�n�dNHf��HI��T�HI��T�EG`ITrHfdND�J_U�T�¼�|
TrD�HIJ_HfdNE_X�Kan(T���FiT�Hf��T�X�T�¼�Hf~
HIE_~�UeTrJ_S�dNX��¹E_`iS�T�` ÈP���(¥�É(Dr`IEGFIFi~�FITrD�HfdNE_X½��E_`RFiD�JGUeJG`��*´ |�JGde`
|�`IE�S���DrHfdNE_X,��`IEGV Ê º5� Ì�n�dNHf����[��p´ B �}A&�}Ê º B ÌyB,[���T HI��T�~
EG`ITrHfdND�JGU���X�DrT�`iHfJ_dNX�HfdNT�F\DrE_`i`ITrFI|LE_X�S½HIE�Hf��Txu�JG`IdNJ_HIdeEGX�F\��`iE_V
c�tvuw" º HfE º cxtvu,EG��Hf��T�`iT�X�EG`IV?JGUedN��JGHfdNE_X FiD�J_UNT'y1��FITrSµdNX
HI��T$DrJ_UND���UNJ_HIdeEGXYB}[YExFITrH�J�UNdeV?dNH�EGX Hf��T��(´óV?J_FiF�n(T\D�EGVW~
|�J_`iT¦E_��`8ä ¨
ð ���x��|�|
Tr`¡Tr¼6|LT�`idNVWTrX�HfJ_UGUedNV?deH�HfE�Hf��T}Hf��TrE_`iT�Hf~
dND�JGU
Dr`IEGFIF}FITrD�HIdeEGX���E_`2y4ã º c t�u K_n���deD���dNF(D�E_X�FITr`Iu{J_HIdeuGT�J_F
dNH�D�EG`I`iT�Fi|LE_X�S�F*HIE�Hf��TRUNEan}Tr`�u{J_UN��TpE_��Hf��T\HI��T�EG`ITrHfdND�JGU!D�`iE_FiF
FiT�DrHfdNE_XYBR�½T?¬�X�S½UeEan(T�`�UNdeV?dNHfFRE_X½j�È��*´�É}J_H º5�_¨ l(T�� � D�Z
È#é ã Ë5É�J_X�SçË��.Úül(T�� � D�Z�Èké ã © ö ¨ ÉfB�[�ExE_m�HfJ_dNXµHI��T?m
TrFIH
UNdNVWdNH�KLn(TW��Jau_T\DrE_V�m�deX�T�SµHI��TW`ITrFI��UNHfF���`iE_V�Hf��T�Hyn(ExS�TrD�Ja�
D���J_X�X�TrUeF��f��FIH�S�T�FiD�`idemLT�S3n�dNHf�3HI��T `ITrFI��UeH�EG��J0FiT�JG`ID��,��E_`
�*´ dNX HI��T�D�JGFITµn���T�`iT Hf��T½�(´ |�J_dN`xS�T�D�Ja��F�HIEîX�T���Hf`ideX�E
JGX�Sü¸���J_`ic�n�dNHf�0m�`iJ_X�D���deX�� `iJ_HIdeE8zD{ È�Y2ZCí å�Ó5É;ã�Ë_B © Ê Ü ÌsB
[���T�deX�S�deu�dNS���JGU�D���JGX�X�T�U
J_X�JGUe��FiT�F�JG`IT�dNX���J_DrH�E_|�HfdNVWdN��TrS���E_`
¬�¼6TrS?u�JGUe��T�F¦E_� é�È1ËGK © B ¨ K © É�n���deUNT�deX�HI��T�D�EGV$m�dNX�TrS�JGX�J_UN��FIdNF{K
S���T\HfE�HI��T$DrE_X�Hf`idNm���HfdNE_X�F�E_��Hf��T$S�de^LT�`iT�X�H�S�T�D�Ja��D���J_X�X�T�UNF{K



�

�%$G& ¤|(}*S*S*.Sc�]_$¢ �V� ¤��Vvme�¦�Psb�vulm��lmO:f e$X�O:iYP
oYb:f:O�q$PRX�PRbtN1O:lme$X
f:h�N,v�N,b�¤�¨(� N,f:f�LklmX4®�PR��¯1h ß `:\VN,f*N�j�WYXYhsO:lue]X�e$j?©8�K�ViYP%vmlm��lmO
jkb:e]�A�VM8�2~HE���L#�t��=>=�`��7WYX]*�L����$Z1^$~)� � ¿ `TlufyN,vuf:e�q]lm�)PRX7�
© PRPAn�n ��¡�=>= ¡�¡�=>= �
e]�y��luX�PRQ �VM8���>W�X^*

^ � ^ � ���1^$^ �ç�1^]^ �$�][ �$Z][ p
^ � ^ _ ���1^$^ �ç�1^]^ �$�]Z �$�,­ p
^ �m� ���1^$^ �1­$­ ��I,^ �1­�_ p
^ �mZ ���1^$^ �$_KI ��I,^ �$[]� p
^ �m� �$�1­ �$[KE ��I,^ �KI,^ p
^ � ­ �$[$_ �KE1­ ��I,^ �$�]� p
^ �m_ �KI$� �KE$[ ��I,^ Z1^�_ p
^ �m[ �$�KE �KE1­ ��I,^ Z$�]_ p
^ �HE Z1^�E �$[KE ��I,^ Z$Z]Z p
^ �HI Z$�$[ �$_KI ��I,^ Z$Z�E p
^ �m� Z$Z$[ �1­$­ ��I,^ Z$�]� p
�$� ^ Z$�$_ ���,^$^ ��I,^ Z$�][ Z$�]�

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

100 120 140 160 180 200 220 240

Search For First Generation Scalar Leptoquarks
�

Leptoquark Mass (GeV/c  )
� 2

B
R

 (
L

Q
 →

 e
q

)
β ee
 +

 je
ts

νe + jets

νν + jets CDF Run II, 203pb
�

-1

Com
bi

ne
d 

95
%

 C
L 

Li
m

it

��*.®c���]S
¤V¨/��N1f:f?PR��hRvmWYf:lme$X;b:PRq]lue]XYf¥N,O¥�$_$¢ �V� ¤���N1f¥NVjkWYX�hRO:lme$X
e$j#& btLk¤V¨}� PRw `:�

Hf��T½Fide�GX�J_U�J_DrD�Tr|�HfJGX�D�T½D�J_X m
T°X�J_HI��`iJ_UNUe��T�¼�|�`iT�FiFiT�S JGF�J
����X�DrHfdNE_X EG�>é*B�C�F���E_`�HI��T\Hf`iT�JGHfV?T�X�H�EG�Y��X�D�T�`iHfJGdeX�HIdeTrF{K�HI��T
FiT�J_`iD���TrF�dNX�Hf��T�Î)Î0è$è\JGX�S�T5ånè$è$D���J_X�X�TrU
��FIT&D�E_V?V?E_XxD�`ideHIT�~
`ideJ�J_X�S½FIEGVWTrHfdNV?T�F�J_|�|�UN� Hf��T�FiJ_V?TWc6dNX�S½E_��`iT�¸���dN`ITrV?T�X�HfF
FiERHf��T&��X�D�Tr`IHIJ_dNX�HfdNT�F�dNX�Hf��T&J_DrD�T�|�HfJ_X�D�T�F���Jau_T�mLT�TrX�D�E_X�FIdNS�~
T�`iT�S�D�EG`I`iT�UNJ_HIT�SYB¡�3��T�X¹D�JGUeDr��UNJ_HfdNX���Hf��TpUNdeV?dNH(DrE_V�m�deX�J_HfdNE_X
dNX�D�UN��S�dNX���HI��T/å�ånè$è D���JGX�X�T�U}Hf��Tx��X�D�Tr`IHIJ_dNX�HfdNT�F\��JauGT�m
TrT�X
D�EGX�FideS�Tr`ITrSî��X�DrE_`i`ITrUeJGHfTrSYB°��EG`WTrJ_D��&é u{J_UN��T¹J�ä ¨
ð ��B �*B
��|�|LT�`�UedNV?deH�EGX?Hf��T�Tr¼�|
TrD�HfTrS?X6��V$mLT�`�EG�
Tru_T�X�HIF�deF�`ITrHf��`iX�T�S
��E_`�T�JGD���V?J_FiF{K
JGX�Sµm��±D�EGVW|�J_`ideX��xHf��dNFRHfE�Hf��TWHf��TrE_`iT�HIdeDrJ_U
T�¼�|LT�DrHfJ_HIdeEGXYKYUeEan(T�`RUNdNVWdNHfFWE_X0HI��T��*´�V?JGFIF�J_`iT�FITrH�B�[���T
D�EGV$m�dNX�TrS\UedNV?deH�J_F�J�����X�D�HIdeEGX$E_�Yé±deF�Fi��Ean�X\dNX$��de�G��`iTyË_K�HIE_~
�_TrHf��Tr`}n�dNHf��Hf��T�dNX�S�dNu6dNS���JGU
D���J_X�X�TrU
UNdNVWdNHfFaB�[���T�D�EGV$m�dNX�T�S
V?J_FiF�UedNV?deHIF�J_`iTpJ_UNFIEWHfJGm���UNJ_HIT�S±deX±[�J_m�UNTp£f£I£�B
£yX�DrE_X�DrUe��FidNE_XYK{n(T*��Jau_T(|LT�`i��E_`iVWTrS�JpFiT�JG`ID��\��EG`¦|�J_dN`¦|�`iE_~
S���DrHfdNE_XóE_�\¬�`iFiH��GT�X�Tr`IJGHfdNE_X3FiD�J_UNJ_`¹�(´(F¹��FideX�� º_©�� |�m Ö¡M
E_�¡|�`IEGHfEGX�~�JGX�HfdN|�`IEGHfEGX�D�E_UNUNdeFideEGX�S�JGHfJW`ITrD�E_`iS�TrS�m���Hf��T���A��
T�¼�|LT�`ideV?TrX6HpS���`IdNX��±����Xü£f£�E_�(Hf��T�[YTru�JGHf`iE_XYB$[���T�`iT�Fi��UNHfF
��`iE_V JGUeU¦HI��T�¬�X�JGU�FiHfJ_HIT�FIdN�_X�J_Hf��`ITrF�JG`IT?DrE_V$m�deX�TrSüJ_X�SüX�E
T�u�dNS�T�X�D�T$EG�¦�(´(F&|�`IE�S���D�HfdNE_XµdeF�E_m�FiT�`iu_TrSYB*C&FIFi��V?deX��xHf��J_H

J±FiD�JGUeJG`��*´ S�TrD�Ja��FpHfE TrUeTrD�Hf`iE_X½J_X�Sü¸���JG`Ic n�dNHf�üu{J_`ideJGm�UNT
m�`IJGX�D���dNX��p`IJGHfdNE¥éµn(T*T�¼�D�UN��S�T��*´(F�n�dNHf��V?J_FiFITrF¦m
TrUeEan º5� Ú
l(Tr� � D�Z°��E_`�éCã ËGK ºG©_¨ l(Tr� � D�Z°��E_`�éCã © B ¨ J_X�S£Ë B ¨
l(Tr� � D�Zp��E_`|é ã © BkË_B
�°T�Hf��J_X�cWHf��T&��Tr`IV?dNUeJGm�FIHIJ_^xJGX�S�Hf��T�HfTrD���X�dND�JGU�FiHfJ_^LF�EG�
HI��T�|�JG`IHIdeDrde|�J_HfdNX���dNX�FiHfdNHf��HIdeEGX�FY��EG`�Hf��T�dN`¡u�deHIJ_UGD�E_X�HI`IdNm���HIdeEGX�F{B
[���deF}n}EG`Ic�n}JGF�Fi��|�|LE_`iHfT�S�m��WHf��T ¯ B qYB_A&Tr|�J_`iHfV?T�X�H�EG�!��X�~
Tr`I�G�µJGX�Sî��JGHfdNE_X�JGU�q�DrdeTrX�D�Tx��E_��X�S�J_HIdeEGXBP�HI��Tx£yHIJ_UNdeJGX0£yFIHIde~
HI��HfE���JG��dNE_X�JGUeT}S�d���deFideDrJ&�&��D�UNT�JG`ITLP�Hf��T*j�dNX�dNFIHI`I�pEG����S���D�J_~
HIdeEGXYK�����UeHI��`iT6K]q�|
EG`IHIF{K�q�D�dNT�X�D�T\JGX�S [YTrD���X�EGUeEG�_�xEG��QGJG|�J_XBP
HI��T?��JGHf��`iJ_U�q�D�dNT�X�D�T�FpJGX�S½�}X��_dNX�TrT�`ideX�����T�FiT�JG`ID��1��EG��X�DrdeU
EG����JGX�J_S�J%P!HI��T���JGHfdNE_X�JGU¦q�D�dNT�X�DrT���E_��X�DrdeU�E_��HI��T���Tr|���m�~
UNdND�EG�(����dNX�J%P6Hf��TRq�n�dNFiF���J_HIdeEGX�J_U!q�D�dNT�X�DrT��
E_��X�S�J_HIdeEGXBP6Hf��T
C?B ��B6q�UeEGJ_Xx�
E_��X�S�J_HIdeEGXBP6Hf��Tp�*��X�S�T�FiVWdNX�dNFIHIT�`ide��V ����T�`��*dNUe~
S���X�����X�S ��E_`iFiD��6��X��LK�l(Tr`IV?JGX6��P�HI��T\wREG`ITrJ_X¹q�D�dNT�X�DrT\J_X�S
�}X��_dNX�TrT�`ideX��$��E_��X�S�J_HIdeEGXxJGX�SxHI��TpwRE_`iT�J_X���T�FiT�J_`iD�����EG��X�~
S�J_HfdNE_XOP$HI��T0�¦J_`iHfdND�UNTü������FIdND�F JGX�S C�FiHf`iE_X�EGV$� ��T�FiT�J_`iD��
��EG��X�DrdeU}J_X�S0HI��T���Ea�GJ_U�q�E�DrdeTrHy�6K ¯ wMP�Hf��T�����FiFIdNJ_Xü��EG��X�~
S�J_HfdNE_X���E_`��*J_FidND&��TrFITrJ_`iD��BPGHf��T���EGVWdNFid¶­EGXx£yX�HfTr`IV?dNX�deFiHfTr`IdNJ_U
S�TW��dNT�X�DrdeJ\�?[�T�DrX�E_UNE_��­· JzK{q�|�JGdeXOP_JGX�S�dNXx|�JG`IH�m��?Hf��T�����`IEG~|LT�JGX ��E_V?V$��X�deHy��¤ FR����V?J_Xü�¦EGHfT�X�HIdeJGU��}`IEG�_`iJ_V?V?T$��X�S�T�`
DrE_X�Hf`iJ_DrH}�&�����&~���[�~ º_©G©_©Gº K_��`iE_mLT&��EG`���T�n�������FideDrF{B

~m�<� a ��& WYh1iY�¥WYvmvmPRbt\!�I���7WYh1x�v�N,XYQ¬M|� a ��vmPRbt\!� i5��ft�V¤
PRO:Ot�
&��]�$�]\�­$­�Z�L:�$�KI�E$`IN1X�Q]("b:btN1O:WY��& ­$­�I]\
�]Z1^
L:�$�]�$�]`:�

~mZ<�¥M�� $ghRe$f:OtNcN,XYQ
��� �;��& vmPRf:f:lmX�q \K$|X�X7�H�7PR� � �gWYhRv����7N,b:Ot�J��hRl����L� \
��I$��L:�$�]�$�]`gN,XYQ�b:PsjkPRb:PRX�hRP}O:iYPRb:PsluXT�

~m�<�¥®c�H1�ene$b:O:q�N1O:p�� luh1x \o�Y�H�7e$vmvml�\\$�� �I�Hr N1b:X�PRh0x�l�\a$|hROtN�� i��5ft�
�Ye]vue]X7�H&��]�$Sm�$�]_$_1p0�]�KI$�]\�Z,^$^ Z]�

~ ­K�#�����
e]vuv�N,� e$btN1O:lme]X7\c�V\%$|Q�vue��°PRO�N1v��m\-("WYbt����i���ft��U)�m���L� \
­]­�E*L:�]�$�$�]`S�)("b:btN1O:WY�£lu��lmQ7�>�m�L��_]_$�*L:Z,^$^$^�`S�)���K�
e$vmv�N1��p
e]btN1O:lme$XT\��V\v$gQYvmeK��PsO;N1v��m\���i���ft� ¤
PRO:Ot��&m�L�k �\�Z]�1­�L:Z,^$^ �]`S�
r�(B¡G���
e]vuv�N,� e$btN1O:lme]X7\VU)�-& b:PRlmO�¦8PRq*PRO;N,v��u\�(8W�bt�-� i���ft�"U$�u�
�L¢ \"Z]_$�KL:Z1^$^]^ `S�-r£(-¡'� �
e]vuv�N,� e$btN1O:lme]X7\�U$��& b:PRlmO�¦8PRq�PRO�N1v��m\
� i��5ft�H�7PR� �mM�¢L �\�^ _$Z,^$^�Z;L:Z,^$^��$`:�

~m_<�¥MB("¤#���w*K�
e]vuv�N,� e$btN1O:lme]X7\¤���|$|��b:PRW�PRO N,v��u\2� i5��ft� ¤ PRO:Ot�#&
�L�k¢*[]ZcL:�$�$�]�$`S�)¤V�c�
e]vmv�N,� e$btN,O:lue]X7\�1���$|hshRl�N1b:lYPsO�N,v��m\�� i��5ft�
¤ PRO:Ot�L&��L¥L�^I$�}L:Z,^$^$^�`S�:$|¤|(w���(�
e$vmv�N1� e]btN1O:lme$XT\)�I�k&�N,btN1O:P
PRO�N1v��m\ (8W�bt�O� i��5ft�"U)�m�¦�k��\��KI]��L:Z1^]^$^ `S�2§A�:$|¤ç�
e$vmv�N1� e$btN,p
O:lme$XT\
®c��$|���YlmPRXYQ�l PROyN1v��m\|� i��5ft�n¤
PsO:Ot��&��k�L¢�Z$�$��L:Z1^$^�Z$`:�

~m[<�¥M8^ �
e$vmv�N1� e]btN1O:lme$XT\�����$|�TN<¨Re��CPRO N,v��u\H� i��5ft�\�7PR� �&M
¢L� \V^��$Z,^$^$­�L:Z,^$^ �]`S��M8^��
e$vmv�N1� e$btN,O:lme$X7\?iYPRd�prPR� ¯1^$­��$Z,^ Z$���
��Psb:��lmv�N,�Yp�� WY�Ypr^]­ ¯$��I$�,p©(|\TM8Psh;Z1^$^]­ �

~HE<�¥�VM8���
e$vmv�N1� e]btN1O:lme$XT\"�I�)$g� P;PsO*N,v��m\H� i5��ft�#�7PR� � ¤ PRO:Ot�-ªL� \
­��$ZKE%L:�]�$�KE]`:�

~HI<�¥�VM8�£�
e$vmv�N1� e]btN1O:lme$XT\�M���$|hse$f:OtN�PRO�N1v��m\�iYPRd�prPR� ¯1^$­��1^]^�E$[]\
f:W��Y��lmO:O:PRQ*O:e_�B�7¤V�

~m�<�¥�VM8�E�
e]vmv�N,� e$btN,O:lue]X7\cM��|$ghRe$f:OtN�PRO N,v��u\w��i���ft�#�>Ps�
��M¤E$�]\
^��$Z1^]^ �%L:Z1^]^ _]`:�

~u�,^K�¥�VM8� �
e$vmv�N1� e$btN,O:lme$X7\ M�� $ghRe$f:OtN PRO N1v��m\
� i��5ft�H�7PR� � ¤
PRO:Ot�m�1­�S ^ �$��I1^��$\mZ1^]^ _

~u�]�<�X1�� �;N1btN,q$e�¨Rp«¡|XYPsv�\ � b:enhRPRPRQ�luX�q e$j¬���#�"Z1^]^$­�\ i�PRdYp
PR� ¯,^$­ �]�1^�[KE

~u�]Z<�¥�VM8�°�
e$vmv�N1� e]btN1O:lme$XT\�M���$ghRe$f:OtN�PROgN,v�����i���ft�k�7PR� �R¤
PRO:Ot��E1­�\
Z][$Z$[%L:�]�$�$_]`:�

~u�]�<�¥M����7��N1XT\�� i7�mM��n�ViYPsf:luft\��TWYj�O:f�¡|XYlm�)Psb:f:luO��5\ Z1^]^$­ �
~u�,­K�V�I�o��O:b:WY��l�N,p+1�lmh1iYPRvmlmXYl�\­� i7�mM����Vi�PRf:lmft\®¡|X�lu�$PRb:f:lmO��îe$j



Ü

®�PsXYPR�YN$\ Z1^]^$^ �
~m�$_�� a P(WYf:P�NçhR��vulmX�QYb:lmh�N1v�hRene$b:Q�luXTN1O:P<f:�5f:O:Ps� N,b:e$W�XYQ O:iYP

� PnN1��d�lud P�luX�¦ViYlmh1i/¯/luf�O:i�P�d e]v�N,b�N1XYq]vmP�\!°°luf�O:i�P�N�¨Rp
lm�¥WYO:iTN1vcN,XYq]vuP�N1X�Q²±���³O´¶µ"L¶·¹¸£µ"L�º ß `:`:�)»X¼4�¦»
f:lmXw¯�N,XYQ
½ ¼ � ½ f:lmXd¯Y\"¦Vi�PRb:P4» lmf;O:i�P�PRX�PRb:q$����PnN1f:WYb:PsQ°����O:iYP
hnN1vme$b:lm��PRO:PsbIN1XYQ ½ O:iYP>��e$��PRX�O:WY����P�N1f:W�b:PRQ¥�5�gO:iYP"O:btN1h1x�p
lmX�qcf:�5f:O:Ps� � �¯» ¼ �¾³¤¿%»!À¼ �µ À ¦ViYPRb:P&�µ À lmf�N�WYXYlmO>�)PRhsO:e$b"O:i7N1Od e]lmX5O:f?j�b:e$�¬O:iYP�lmX�O:PRbtN,hRO:lme$X��)PRb:O:Ps�;O:e�O:iYP Ä O:i;h�N1vme]b:lu��PRO:PRb
O:e�¦8PRbTlmXyO:i�P�O:btN,XYf:�)PRb:f:P�dYv�N1X�P���¯»�¼}lmf7O:iYP8� N1q]XYlmO:WYQ�P�e$j �¯»�¼
�
¯» ¼ lmf¥hRe$b:b:PRhsO:PRQ�jke]vuvme�¦VlmXYq
O:iYP�hRe]b:b:PRhRO:lme$X�e]j#nkPRO¥PRXYPsb:q$lmPRft\
N,XYQKluj7�¥WYe]XYfyN1b:P}lmQYPsX5O:lmo�PRQ�lmX*O:i�PcPR�)PRX�Ot\�¯»�¼KlufIhRe]b:b:PRhRO:PRQ
j�e$b?O:iYP|�yW�e$X*��e]��PRX�OtN$�

~m�$[���1�� ¤��J1�N,XYq�N1XYe%PRO¥N,v��u\ U��w(w�0Ák LÁLª�\ ^$^��%L:Z1^$^��$`:�

~u��E<�¥®c� �
e$b:hRPRvmv�N|PROyN1v��m\
U<�w(w�0ÁL��\ �1^ L:Z,^$^��$`:�
~u��I<�V�¥����nke]f:O:btN1XYQ�PRO*N,v��u\V�
e]��dYW�Ot�B� i���ft���
e$���yW�X7���L L��\VZ]�KI

L:Z,^$^ �]`:�
~u�]�<�X�I��& b:WYX�N1X�Q}�I�5�VN,b:��lmX7N,O:l�\��|(¤������b:e]q$btN,��¤
lm�YbtN,b:�c¤
e$X�q

a b:luO:PsWYd a _1^ �]��L:�$�]�$�$`:�
~uZ,^K�#��� �clmQ�e$X7N,x�lufgN,XYQ
�I�.�8e]q$Ot\���i���ft�H�>PR� �mMx¢L¥ \Y�$�,­$^��1­KL:Z1^]^ �$`
1��m�VN1hshRl�N1b:l7PROyN1v��m\
U<�w(w�0�LÁL� \ [�I�L:Z1^$^]­ `:�

~uZ]�<�¥U)� �VN1��d�� PRvmv�\|�I� �;�:("vmvulmft\%� i���ft���7PR� � M�[$_]Su�]�$�,^$^�E%L:Z,^$^ Z]`:�
~uZ]Z<�¥U)�m�
e]X5¦�N2�5\
�|(w���¬Z,^$^]^$pr^$^�_$\TZ,­�E�L:Z1^]^$^�`:�
~uZ]�<�X1��£�cbtN1��PRb?PRO¥N,v��u\)��i���f��>Ps��¤
PRO:ODªL��\ �1­��$\ �$�$��E$�
~uZ,­K�¥U)�)��W���dYvmlmX�PsO�N,v��u\ U��w(w�0Ák�LÁLª�L:Z1^]^ Z$`T^��$Z$�


